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PEPTIDE KETOAMIDES, KETOACIDS, AND KETOESTERS 

BACKGROUND OF THE INVENHON 
1. Hdd of the bivemioii 
5 TMsiiivwuioniclaiBSiDanovddaa 

teoamito usefid ftr sdeedvdy inhibiiing serine poteasou selectively tnUtridng cysteine 

prote&ses. Serine pnneeses and cysteine proteases sfe involved in nuneious <f^fM?a5o states and 
itthibitDn for tliese eniynies can be osed toapeuti^^ 
10 serinepronuesprc^teineiRoieases. Welmvediscovaedtbat'pqptldeiarketoes^^ 
o^BiDacids, and (^taDamide8 can be consinieM 

cysteine proteases or gioops of mine or eystdnefxroteases. We hove found that pqitUe 
ketoestas, ketoaci d s» and ke to a mide s which contain hydio;Aobic aromatic amino addiesidnes 
indmPi siteampolBntinhibitDisofchyniasesandchyznotiypsin*'!^ KetoesterSt 
IS adds, and amMes containing sniaUhydiophohic aminos 

hiUbiftttsofelastaaes. InUbitonofelastasaandehyinasesareuseftdasand^fasflaniss^^ 

agents. We have found tfiatpeptMtek gt o gM tara^ aiwiitef^ and acMa tuHgh i ^tm^ ^^^imjff mim 

addtesidixessacbasAxsandLysintfaePi site are potent inhiUlm<tf trypsin and blood 
coagulation enzymes* These inhibitors are thus usefol as anticoagalants. Cysteine pioieases 

20 such as papain, catfaqninB, and calpain I and nam also inhiUted by Ketoesera, 
acids, and amides widi aromatic amuxo add residues in the P| 
cath^sfai Band papain. Thu8»th^ would have utility as andcancer agents. KetoesieiSt 
ketoaeids, and ketoamite widi dther aromadc amino acid residues or sm^ 
andno add residues at Pi are good hihibitors of calpain land IL These mMbitm are useftil as 

25 ne u iopx o i ec tants and can be used as therapeutics for die treatment of neuiodegenera^ 
Z Nomenclature 

b discussing the intetacdous of pqitides widi serir» and cys 
utilized die nomenclamte of Schechter and Berger {Bhchenu Bloplifs. Res. Comnuau 27» 
157-162(1967); incorporated herein by reference]. The individual ainhioaddiesidttts of a 
30 substrate or inhibitor are designated Pj » P2, etc and the cone sp o n dmg SQbsites of die enzyme 
are designated Sj, S2> etc The sdssile bond of die substrate is S^^Si'. Ihe primary substrate 
recognition site ofserine proteases is Sj. The most impcntam recognition subsites of cysteine 
proteases are Si and S2. 

Affliso acid lesidttes and blocking groups are designated using standard aUneviadons 
35 {see J. BioL Chem. 260. 14-42 (1985) for nomenclature niies; incorporated faerem by 
• reference]. An ainino add residue (AA) in a peptide a* inhibitor structure refers to die 
sanctum -NHOlRx-CCX-^whemRi is die side chain of die am^ Apeptide 
a4ge t oe s t e r r esidue would be des ignat ed ^AA-COOR which represents the part strucnire -NH- 
CHRi-COCOOR. Thus, die ediylketoester derived ficmi benzoyl alanme would be 
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pcptid©teDaddierfdfle$ andpe^ 

-AA-C0-NH41 respectively. ThoSt the ethyl ketounidedtiived from 2^ 

be desigaaiedZ*Ixa*Fhe*OC)^NH*Et which C^5CH2pOO<NH<S(CH2CHMe2h r 
5 a>«BCH(CK2Hi>C(>a>«H^ 
3. Deicdpiioa of the Related Art 

Serine Pmeases. Ser iueyiuie« es play critical ides in several 
SttCh as digffft^i blO^ ffiWHnla*^?"i 'TTT^— «— « ai^jtwiifln^ fibfinoly tit, vital ittfiaetion- 

l^„{S28tsan,aBiiepmdiw^ S eii ue puic asea aw not only aplysi^^ 
10 apoiBoiialliaanlifdi^aniiotcontndled. Useoiiiiolledpniecdysia^dan^ 

Iffiny pafitfa^ fffp^yy»m, Tjimtifltniii arftritja^ hmidiM hifFamnfflTinn and adnlt lei plra iu r y 
dssma^ndnnne. fthasbeoifioggesiBdtimanewttypdnrl&ecdlttlarcazymeCtK^^ 
invohredhitheinfecthnQffaiin^ 1 [HIV*l;Hat!ttietaUFEBS 

Ijftrm pp' (i^^lf which ia a canaatiye agent cf agjofaed iiiHnB ii ndisflctei cy 
IS ^nSffODtUJDS), Plasafathiiwolffeditttiunof tnwato 

flUfl Hfa y^rtftn- Accoxdingly, specific axidstiectiveinMUto^ 

be potent gmi r*»g"^<"^ ^-pifiawimmry aggmn^ anri-tmiMf agenis and antiviral agenil ns^il 
in d^tzeaOKat Of piotBaae-idated diseases (Pbwers^ 

lS2,BaiiettaiidSdve8eiweds^Etaevitf,(198Q;ta Invhn 

20 pmecriysist9Cfayniotzypsis,tiypsiiiord»eb^^ 
prodncdon, pQxifieados» iscdadon, transpoitor sm 

Eiastase xshibhoa aie and'-inflammaioiy 
ass oc iai Bd {nf|g™™^"» jitehMBngt hwimatnlri aflhrids and emphysema, Ahhai^dxena&uany 
,j^Hm^^jlf^ffgf j^i«m^ olipMease irddUtDr (al*FD has been nsedto tieatpadcan widi 

25 fmphy yifia, tH^ fahawftir « not widely nttrf cKtriiMny dne tp the dosage needed 
fiyt- tf^afmp^ tgmdthaggfficiilty Ttereteesoannxolecitlar weight 

dastaaenddbitoaaflssecdedlbrdierapy. Odier low nnfecnlarwdght el a st ase inh i bta w have 
cdlhy te d» neacnent rf euy hy sema and hifhunomtim (tee; l*eaip9enem*3-eaibQS]^e8iea 
ss and-ioflammaioiy agents, tLS. Patent 4y493,839; N<azbc»cytddenangrdn estets and 

30 anfllftgc thffff^f a* g«A <trflHT-"'"'"'y Patent d,AQf,1 07; incorporated henan hy 

xefifjencc)* 

Antramgidaiiis and antidiionibotk dnp aie used hi a varied <3f dni^ 
llie 1990 Pl^sicianViDetkBeibtBnoe lists several t 
giilfttr a nd ^PBrfa™^)i a few antiplatdet drags fagnrinl and several thrombolvtic apents, 
35 Hqy?™ Hwd wflffaritt affi eommpnly isedclinicaUy for prevention and treatment of venoos « 
dsondxisis and polinooaiy embolism. Hepatin inMhits dm blood coagnlation acdviQr by 

a ffi l i rff l ff l ^ ' J ti p y W^^B Q^ naHHal plPf?"* pww«g« g InhihitnT gmitlimmtmi TTT tinA ftaagiifatinw 
fM'^i^ , gnd «igfffainacigaaaviiaminK aiitagoinsta 

flK&nS. Nong of fl*» MtiCOagBlflff Hr»gS andtfamrnhfltie dmgSy fihrhtfilyrie agem and 
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pitiptflfeiitt rfnigft am highly p»ffiM»titwi iw all ^Htrfrjii ritirtfiftfff ■H many indticc rfdc TcactionB 
(Von Katina. B«ryei<r Medieinal Chmtsay, PanU. pp 1081-U32, Wolff, ed, (1979); 
iaeoiponiedhadiitynflsBnoe]. Oiagnlatfan dtoden such as dtoccrinitedjnimwBcalar 
coagttlaiion, bleeding ccwyHcitionspfa^^ 
5 eomidieadonsofsysCBniicillxiBssBiesd^ 

BkeOiii Dtsofdara. pp M13, Bladcwdl Sdemifie Publications, (1982); toco ipon ued betdn 
by retaoioeL Is An trettmont of padeaB with c 

aniiibiooibotic sssots of divccse mcchaniMM no ngently sought in onfer to pravidB fattttr 

mediealeait. feMhitDrft for tfaa ttypsjn-iaee emymeft involved in WftM ^plflrtftn ^ ttsfftfl 

10 andcoagiilaDts in vivo [see fiv examine: H-D-Phe-Pio-Aig^CQjCl. Kaosoa and Haiker, Proc 
Nad. Acad. Sd. 95. 3184-3188 (1988); 7-AmiiuM-ebloio.3-(3- 
i so diiwiddn pro p oKy)iaoc»ninann (Au iii;), Owdda, Kut Lnmsden, Kaau and Powm, 
Thnmbos. Res. 58, 191*197 (199Q); inoofpocaiBd heidn by lefennce]. 

Cysteine Proteases. Cystdnapioieasessuob as calpain use a cysteine 

15 caa^de mechanism in eontnst to sense proteases wUdiutil^ C^steinB 
pioieamincindep89ain,caih98iaBpcalpaios,ands Nosaldssnes, 
ioduding bmin, aie InoM to possess a large variety 

caldumsdfflulatedpioieasestennfidca^nins. Ca^ains are pnseni in many tissues in addition 
todxebxain. Calpainlisactivatedl^nucmmolarconceniradonsofcalcto 

20 acdvaiedlyniinifnolarcoacentiaticMs, InthebiaintCalpainnisdieptedonrinamionn«bot 
ca^^ I is found at synapde endings and is dtongln to be die fom 
potentiation, synapdcplasddv, and cell deadL OtberCa^activaasd cysteine pmeasestmy 
exist, and die tarn "caloain" is used to tefer to affl Ca2» aetivaied eysBma ^treeasest^ ltig!m««e 
calpaittl andcalpainIL T1ietenn8''«i4a]nr and "ca^nin IT aie used herein to lefe^ 

25 ndcipomidar anrtiirflHnuiliir actfawtedcalp^ WUlecalpains 
degade a wide variety of wPteinsobstiaiBS^eytDdad^ 

suscepdUe to attack. &i some cases, die products of dteproteolytiedigesdoa of dicsepraiditt 
bycalpainBredisdnctiveandpeisistentoverdme. Since cytoskdetalfsoidns axe nu^ 
components ctf certain types of cells* dds provides a simple medK^ 
30' iaceOs and tissues. Tbustcalpain acdvatbm can be ineasutedindizecdlyly 

proteriysis of die cvtoskelctal protein spectrin, which prodnces a lay, <ti«iingtiiiii 
bidc^gically persistem breakdown product when anacked 

Lynch* Proc. Nad. Acad. ScL USA 81, 3572-3576 (1984); incotpontted hereui by reference]. 
Activation of caloains and/or armmnlaiffm of hnsakdnwn pmAigty rytHtelftal pltroems hai 
35 been observed in neural tissues of mammals ccpesed to a wide varigty frf np mn ri ^ y.^» M^ y pi 
diseases and conditions. For example, these phenomena have been observed following 
ischemia m geriiils and lats, fdlowiqg stroke hi humans, following administEation of the toxins 
kainaftt tiimetigrltin or cdchidse in lats* and in human Alzheimer's disease. 
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Sevecal iofaSiiifiis of calpaiD have bn 

CT-NTe-H anri lftnpqitf« (AftijutJ^-Arg-Hl a« wen aa cporytniviiwtrw meh mE. 

64w TlttttCQmponxidsaieiiotespedanyiisefidatiD^^ 
becanseOey BiepoQiiy incffllmmepainB^ 
basibamcrveiywelL Also^nuivoritaseidiiUm 

wi&vaiidyorisoieasesmaddite hiridition,oifacr classes rfc omixi^^ 

iiMdtcyitidaepmtBases in^^ 

Inhibitors, Basett A. and Sabrecien, Gn Eds., EbavuTt New Yodc, 1986, pp 153- 178; 
urapootBdixeroiilviefiaence). p^ddedi a m me dvlteBittaapottait^ 



10 a _ 

tffgfflpy jtga yet heen dgyeliyfld fiar mo rt nemo d e genexative discascs aiidc nniBrtf . wis » MDHons 

fffiftjtvHifaksnfafiiimiiemodege Madv e^^ 

eOsedve in tteaiiDg and fseventmg tbm 

CkdiqMinB is involved in nmscalar^ysm^ 
IS metastasis, and boittxesoqxioii. badtfititti^aaiitnberofviialim^ 

Gsemialfiirviraliiifecdan,azecy8triBein«t^^ IiMiiiDi&of^steinepioieaseswoii^ 
nstdt^pile tlicH^peo&c i 



pievfarod^teponed. CottiSaaAmiCaakxdiy.Chmi^ 

20 herein by t^reneeltepnt the syndiess of the ketoac^ 

G04Hnpon hydrolysis of heterocyclic ni6Iecale& Charles ctaL^.Cton.&c.F«iiiA/, 
1139-U46 (1980); inearpaxaied hada ^re&rence] ose k etoe t ier s &r die lyndicsis dikyctiSa 
hefiencgrdes. 11i^iepcrtdiesyndiesbofii*BtiOO-AIarGOOB;M^ 
c]ieIopen9lOCMla<X>OEt.R^ HodetaL 

25 {Pepdda:: Straaure and Funedon-Procee^ngs cfdie Nlndi American Pepdde Synqufsium 
(Deber, Hniby, ami Ec^)^ Eds.) PiesM Client 

herein fay Tefnnce} tepan B&-AlarC(M3Et, Bz<Alft43>CH, Z-MapAk- Abs^SMSt; 2^A]a* 
Ato>AbifrOO-OBzl. and Z^AIa^Aia^AlapAlt'OO-OBt (Aba ■ 2Faninmbntanric add or Cfr 
flnmoAutync add) and report that these conqm^ lkainer{7>CRfltr PAenn. 

30 5cL 8, 303-307 (1987): incoEpKaiedhennn by reference] oonimentB on one of tt^ 

confounds. Bo&han, Feet, N. P., and B^, P. {TemiAedrvit 29, 3433-3436 (1988); 

iocoqpofated faeidn fay xeferenee] n^ioA the syndiesis of Z-^^ 

OMe. 

Mehdi et aL {Biochem. Biopkys. Res. Comm. 166, 595-600 (1990); incorpazated 
35 herein fay»fiaenee]cepmtheioixibinoa of huaaneeu^ 

pq)dde o^k eioesteis . Angelastro et aL, (/• Med. Chenu 33. 13-16 (1990); incc^pocated hetein 
by referen ce} xepost some fl& tecoesteia irtdch are inhibitors of calp a ifi and dj3^n!0ttypsin. Hn 
and Abeles lArdi, Biochem, Biophys. 281, 271-274 (1990); iseoiporattd hereb by trference] 
report sooiepepiidyl OpkBtoaaiides and €fr4Deioadds wfai^ 
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papain. Peet et aL [/. MetL Chatu 33, 394-407 (1990); iocmpoiatal herein by lefeztnce] 
xcpon loniB pqpddyl a-keioe&uas wUdi an inhibtttas of poidne paaoeatic daatase* h'nn an 
PBUUDpliil d a tt i Wwi andiatAlnunattiiai^^ 

Ketoanddct. A single peptide In&ninide is xq)QnBd In the lite^^ 
5 \ArcK Biockem. Bhpkys. 28U 271-274 (1990)1, lUs compound Z-Phc-NHCH2CX)-00- 
NH-Et or Z*Fhe^-CO-NItEt is lepoctBdiD be an tnUUtor of p^ain (Ki - 15 |iM) and 
eathepsin B (Kf » 4 MM). 

SUMMARY OP THE INVENTION 
10 We have discoveted that peptide and ammo acid ftpfcemefttgr, ruWfng^rt ^ ^, 

kemmide derivativet am a no^l graop of inUUiOT 

pmeases. hMMlnraaro compounds datiedcce or efadnaie the cai^^ 

enzyme. We have discovered tbi peptide ami amjun add nAetMat^^ 

ketoamide derivatives, which have an amino add sequence similar to thai of good substrata for 

15 apaidcalarpRitease, afegoodinhibitDRfi»rdiatpfotBase. Thn8,weaieabbtoprediadie 
stncmre of new inhibits f(V other serine and cystane proteases 
suLaiwJB spedficitieSa 

We have discovered some peptide and amino ttid Orketoester, otpketoaddt andc&- 
ketoamide derivatives which aze specific inhibiton for trypsin, elastase, chymotiypsin, 

20 granaymcs, nndofher8crineptoteases,andsoo»of ri» derivatives which are general infaxbitois 
for groops of serine proteases. Trypsin and tiypsin-likeen^mesnonnally cleave pe^ 
binds in ptitteins and pqjtides where die amino add residue 
bond (Pi residue) is Lys or Arg. Peotide and aminn add OpkmoestgL tt-kgrnitet'd, fliyi 
ketoanrfde derivatives which have Lys or Aig at P| are time good iidti^ 

25 Elastaseanddasiase^ikeeniymeseleavepqitidebaodawto 

Sa,Leaandod»8imilaramino8dd8. faUbitonwidithM residues at P| are good dastase 
inUUtm. Chymoirypsin and ehymotiypshi^ilreenqrntesfaydrolyze peptide bo^ 
aniino add is TiptTyr,!^ Met Leu or odter amino Mid residues 
laxgealkyi side chains. InhiUtoiswitiitiieserBsidaesatPi aregoodehymoiiypsi&and 

30 dgrmaseinfaiUftBS. AU of die above enzymes h^ extensive secondary spedfidiy and 
reeognin antino aeid residues removed fiom the Pi residtte. 

The new protease inhibitOTB, especially tiiedastase inUbitm. trypsin mWhtefn, t ^^n 
chymase inhibitois are useful for controlling tissue damage and varionfl m flflimi ^ atwy 
conditions mediated IqrimiiBasessueh as Ubiering. Uteinfaibitois for blood coagulation 

35 enzymes are useAd anticoagulants and could be used to treat tinombcsis* 
The peptide and anuno add a-ketoester, ot-ketoadd. and ct^^ 
also usefU in virw for infaibidng tiypsin, elastase, d^^ 
similar spedfidqr* and for inhibiting serine proteases in genenL The id 
identify new proteolyriceffiqrmcs encountered to researeh. They can also be used to researdi 



SUBSTITUTE SHEET 



WO9ZA12140 



PCr/US91/09801 



-6- 

and industdaOy to ptcfvos imdcskBd pi^^ 

pp ^wirin n, tmgpoft and ttftfagaof valnflble peptides and moteng. Soch pTOtEolysis oftcn 
desinys or altntfas activity andto UseswottUindade 

5 prottfag aadpepddes which aic widely loid ftg lae fa clnriail wnalysq, Wnmedtcal xtscaich, 

and jbrmugr other xcasoio. sons oses a specific intAitorwooU be desiz^ 

odier cases, an inhifaiiior with general spedfidty wovid be 
The peptide aid ainiito add o-kBtoesiBr, ifr^^ 

also aowlaiKt potent iiddUM of ^wi u e pi ui ^^ 
10 p^ain. Theea^pafainhiUtoisaienieMfifftreafi^^ 

amioaiiditttnis, indidiiig beheads, Bliote^ 

ISETAILED DESCBIFIOf GF IHB INV^^ 
Ftepdde o-ketoesteo, peptide QB^oetoacids, and pqiib^ 
15 ffiffltofl tiiMiiifmn for setfag proteases and cysteine proteases. Pepdde ketoesten cootaxmng 
Iqdxophobk einxno addzesidaes m die Pi site have been fi^^ 

gpymf f^riqp p T ^p ff T^ "»*tH*'>*'^ hmiMn lenlmeytB ejasttsCr ptneniB pancMlie elaatasB^ hinfllii 
kokoeytBcadiepefaOtandbov&ieclgrnotiypahL PepddeketoBaenoanainiQganrinofleid 
nsidaB with eaticnie sUe chafa is P| site have been finnid to be exo^ 
20 sewial semw* pyntenygy incliKP^ys hamB. nyp^n^ homa AroBrfrfB^ hnman plasma kaflifaeiny 
poa«hiBpancieadcka]IlkrQn,hiinm factor Xb and hon^ Peptide ketoesten 

oontafadDys ainino addsesidoes widi hydnspho^ 

m bt tirrrilmft f"***"*^ ^ coawMl eygtemft pm i aifces inftlnrfiim p^MHL fsathepsm B and 
r^lprin These sttpctiiresatay be used iavwa to tnfat diseases scc^ 

25 rrapilfltOiy di^trfSS Synrfromf i T** f™***^^ gfthrftiM ami pawgi«rtiri» tphfeh msnH ftwm 

^fy mwingA pfpterilysia hy dastase, dnynotry^fn. tiyprin and telated serine ptoteasea. These 
idnidtoa inagr be tised th vim to prevent piotBofysb 

p| iQ ^ }|tg*iftq ^ tgfliiarimi, pirifieaiiML stmage or transport of peptMes and pcnuehis. These 
inldbiton inay be usefU as thexapeode agenti fiir tieatnKDt of nei^^ 

30 iiififffft'"!!^, nnfSff"^**' '^yft^'yi ™ygie«^al Hsxoa damage, tumor tnHiigfaiit, and httnfe 

tesoipiioii* 

The novel class of peptide a4QHoaTnirita have the foUowmg stntctoial foimnia: 
Mi*AA44H«CHR2<XMXKNR3R4 
a ^lamiacenticany acceptable salt whesem 
3S Ml xepresenis NH2-CX>-» NH2-CS*, NH2-S02*» X^-OO*. X2N-CO-. 

X-NEtCS-, X2N-CS-, X-NH-SO}-. X2N-SO2-, X-OO*. X-CS-, XSOjr, X-O-CO*. or X* 
CKS-; 

X is selected fiom die groop consisdx^ of Cmq alkyl, Cmq fluoroalkyU Cmq alkyl 
snhstitnted widi J. Ci^io flnozoalkyl sifhsritnted widi J, l-admamyl^ 9-fliiaienylt pbeoyL 
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pheayl snbsdoted with K. phenyl disubsdaied with K, phenyl tdsubsiinittd with K, iiq)htiQrl. 

naphthyl sobsdmied wiA lurphtfayl disubstitaied with K. aapbtfayl cdanbstisuttd with K* 

Ci.io with aa attached phenyl group. Cmo aOcyl with two attached phenyl granps, Ci. 

lOaBcvl with an attached phenyl axoup snbsdnitpd with K, Cuin aBcyl wfafa tum wnarhf^ 
5 {Aenylj^oapsstibstinited with K^CMoalkyl withal 

alky 1 with an aiiaehed phoiao^ gioop sobstitUBd widi K 00 the 
J is selected from the gioup eonsistioe of baloscntGC^^ 

10 aOoDiy. Ci.io alkylandne, CM2 dlalkylmnine, Ci.io aOyKVOO-. Cmo olkylO-OO- 

NH*, and C{.io alkyl*^; 
10 K is setaed from die group consisting of halogen, C i.iq alkyU C^.^q petfluoioalkyl, 

Ci.io aikoiy, N02» CN, OSL CP2H, amines Ci.io aO^lamfaio. Cj^u 'Wfl'fcyt«^«iiTj Ci* 

CioBcylf andCi4o>^ilBOxy*CO-. andCi.ioalkyl-S-; 

AA is a side dmin bloelOBd or onUocked amino add with the L CQO^^ 

configuration, ornochiiality at the t^carbongdeeiad from the gn^ 
15 valine, leneine,isoleocine»pidinetnsdiioniaB^ 

tiyptophaiiy giydne, aerine^ ihiBOuiiiey eymAna^ tymateft, agpaiBgif^^ Bh'^wnjnff^ aaparftc arid, 

g}utainic add, lysme, azgmfaie, histidmet phenyl^ci^ 

alphaHnninobQQffic adA qtsiion-annnocs^ 

bomoaiginine. saioosta^ inddtoe 2<axboxylic add, 2- 
20 add(lfiperidfaiecarboocyIieadd),0-niBdiylse^ 

ethylcystdne, S-bony Icystdne, NH2CH(CH2CHEi2>COC»I, alpha-aminoheptanoic add, 

NH2-CH(CH2-l-napthyi>-COOH, NH2-CH(CH2-2.napdiyl)-COOH, NH2<3«ar2- 

cydohexylHXDOH, ^ra2•CH(CH2-cyckqlc^tylH:OOH, NH2<2I(CH2-cyck*u^yl)-CXX)a 

NH20I^2^clopro]iy i)COQHL triflaoideudtte, and faexaflnoiDlettdne; 
25 Rj is sdeciBdftm the group consisting of Ci.gtarBitiied and unb^^ 

bcanehed and uidttBnched cycBzed alkyl and Ci.g blanched and unl^^ 
R"^ and Rd ate setetediialcpemtatly front die group consi^ 

20 cydised alkyl, Ci.2o a^l widi a phenyl gfoiv attached to 

aikyi widi an atiadied pheiqrl gn»9> C1.20 ailyl w^ 
30 wtdiK,Ci.20^1 vidian attached phenyl grotq>disubsdtuiBd within 

attached phenyl group trisubstitoted wtdi K, Ci,20 ^ycl^ ^ 
group Sttbitinited widi K, Ci^io widi a moipholiiie [-N(CH2CH2)01 lii^ attached 
dsough nitrogen to die allgrU Ci^lO wtdi a pqieridin^ 
the alkyl, Cmo alkyl widi a pynolidhie rfav aiUKhed dux^ 
35 alkyi widi an OH groi^ attached to die aDcyU -CH2CH20CH2CH2QIi C^^io widi an aw n^th f d 
4-pyiidyl group, C[.io widi an attached 3^ytidyl group* Ci.io widi an attached 2-pyrid^l 
gnmp, Cx.io A atnched cyclohexyl group, •NH-CH2C3l2*(4*hydroxyphenyl), and - 
NR-CH2CH2K3-indolyl). 

Tbe novd dass of peptide (frkeioamUja also have die ft^^ 
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M1-AA2-AA1-0&MR3R4 

ffTft phflrfTiiKrWiMCfllly m 'rt? ft| ?tii fr?ft sfflfj wbcAiD 

X-NH-CS-, X2N-CS-» X-NH^O^, X2N-^02-, 3tC0-» X-OC0-, or X- 

S CKS-: 

Xis ttdficted fiom tfae poop coasistiogof Cmo CuiQ fluaioalkyl* Cmo uSkfl 
suteticiited wiA J» Ci-io flooroall^l nxbsdiniBd wiA J, l^admaniyl, 9-fiii0m^lp ^laiyl, 
plienyi sabstioitBd with plie^ 

naphthyl tnhstiBWgtf iMpfathyi-tBmlKiitnlwrf wilfa na^hthyl trimhrtttated wMi 

10 Ci.io alkyl witb an attKted lAen^ groopb Cmo sBv^ two attached j^teayl groivi, Q. 
10 alkyi with an attached phenyl gmap loInlitntBd 

phc^l groops sotalitutBd wtfli Kt C i> ip alkyt widi an attadicd phenoxy groups and Ci-io 

fllltyl HA an att****^ phgnftyy gmnp mheritBfBit qfWi It m tha pltwi^wy gwwp 

J ia ideeied fhm the gRnv conaisdiig of balogBB, 00^ 

15 10 alkDay, Ci.io aOcylamioe. Cj-U diaD^bndne. Cmo dkytOCO-. Ci.io afkytOCO- 
NH-. asdCi.io alkyl-S-; 

E is sdected fiom the ffoap consisting of halogen, Cj.io ^UIO pesflnooalky], 
Cmo aDDOKy, N02> CN, Cffl. GO^ amino, Cj^io alkylamino^ C2.12 dialkybaiiiiob Ci» 
Cio^^ ^ Ci.io aih»7-CX>, and Ci^tO aUcyl-S-; 

20 AAi is a side dudn blocked or miUoclEBd ammo add with tteLcc^^ 

configoiatioav or no cfaisality at the otcadxm sdected film 
vaihi6i leueiiiBt iwtfcnclBffi ptoi^Bi THffihifti*'i*ffi aoetliiesiQie aolftoQde« pheiQrialanine, 
ttyptophaOf scRne, ifaieoiimBy cysiainef tyioslDe, fff^py^j^^s^m^ giiitanfinc, aspaitic add, g^vtainlc- 
acidt ^sine, arginme, histidhte, phenyl^ycine, baaralatone, nortepdne, oorvaline, alphfr 

25 aminobuQnsc add, cpsOon-suniitocapioic add, dtznOine, tQfdioxypxolinet ornithine, 

honoaigidne, satcosine, ^twfAiwHg ^ ^ ■ n i i M n y Wi* ^ ^9f^A U\ f ^ \f i ^ y^ \\i^ gftff pjpg ^ Bnf ^ 
add (2^pipcricBiiecaii)oxyfic adiA C^tietlylsefine, 0*etiQFlsentte^ S-medqflqfSteine, S- 
edi^Gystdne, S-beaa^cystditei NH2^H(CH2CHEt2)-COOH^ alpha-aminofaqrtandcarid, 
NH2-CH{CHr l-nq>d9l)-COOB, NH2-CEI(CH2-2-iiaptiiyl>COOH, NHz^SCCBr 

30 cyOxiiacyJi'COa^ 

NH2-CH(CH2-^dopR)igrl)-C009[, trifhuaoleodne, and hexa&nondendne; 

AA2 is a side chain blodoed or onUodDBd amhio add widi dte L conflgniat^ 
confignxaiiont or no chhaliQr at the o^carbon ^toed ftom the giDup condsting <tf al^^ 
vaKne, lendne, isoleadne^ proline, methionine, mcdaonine snlfoxfdc, pheiylalanine, 

35 ttypiophan, glycine* sedne, threonine* Q^tdse, lyiosine^ aspanigine, gliuamine, aspartic add« 
g^niamie add, lysinei arghiine, Ustidiiie, pheiqf Igj^fdne* betafOlanine, niKteudne, nocvaBne, 

alphft^ammflhnyrig add, qisflQn ^fnrciipH MC add, dtmffine, hyilmxy pi r ilinft, wmMrfi^f 

homoazginine* mcosine, ttidftHne 2*caiboxyllc acid* 2<^zctzdinecazboxylic pipCTKnio 
add (2-p^ieridine eatboxylic add}, O-methytedse* 0«diy bedne, S-metfiylcyaiBtne, S- 
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edqrlqrsieinB, S-beazyfaTndfle; NH2-CR(CH2CBEt2>COOH. alpha-uni&oiieptanoic add. 
NH2<B(CH2-l-aqitlqrO<COOH, NIi2-CH(CH2-2-iiapdiyl)-CXX}H, NH2^CH2- 
eiftUlaBXifl)<XXSB,V^^ NH2.CH(C^2-cyctobo^l).COOH. 
NI^2'CH(CIl2'qncloproiiyl)<€OOf^ tiifUtaiDbadne, and hexafluoraleadiie; 

R3 sad R4 axB selected imlBpeidBotly fin» itae groi9 eimsisto 
20 cfcMd alkyi, C1.20 aOcyl with apheqrl gionp attached to the C1.20 alky], C1.20 cycUsed 
alW with an a t ta ch ed phew fi gronp. Ci.?n alfcyl witfi an attached phawl gmnp nih«i«tfflni 
widi K, C1.20 all^l with an aaadted pfaei^l granp disnhadtiitBd iddi 1^ 
attadied irfieayl gionp tiisubstinited widi C^.jQ qrcliied alkyl wiA 
graiv snbstituted with K, Ci40 aD^I with a norphdixtt t44(ai2CH2Xn ting 
dnmgh nitiQgen ID the allgrl, Cmo alkyl widi a p^peridine zbg attached ditoag^ 
the alkyl Cmq alkyl w&h a igrmlUfaie ring attached direa^ nhragen to die alftyl, C1.20 
alkyl widi an CHgronp anadiedto diealkyl. <3l2CR20CE^2^!^2<^ 
4^IViidyl giDii!^ Ci.to wfdi an attadicd 3i9ri^l groop. Ci.io wtdi n 
grDap, C 1.10 widi an atladied cydohexyl graiqi. -NH-CH2Pl2-(<^hydRX9pha7l), and • 
Na-CH2CH2-<3-hidolyl). 

The novd daas ef p^ddB OFteioamldea abo ha»c die fisllMf^ 
Mi-AA-AA-AA<X)-NR3R4 

<yapha nna ce ntica llyaccqptableialt.yhetdn 

M| lepiesenti H, NH2^. NH2-CS-. NH2-S02-. X4«I<3>., X2N^O., 
X^^. X2N^. X4*H^., X2N.SO2.. X«>.. X<S., X^02., X-O-CO-. or X- 
OCS-; 

X is selected fitm. Urn gnmp consisting ot Ci-io alkyl, Ci-io flnmoalkyl, Ci-10 aflyl 
sobsdnited widi J. Cmq flnaoallvl subsdaued widi J, l^adaanQrl, 9-fluoreivI. ^yi. 
phenyl whstautBd widi K, idwiyl disttbidtnied widi K. phenyl t rimhsrimti^ri wM, v, « fy hthyl. 
niThgylsnh8dniiedwidtK.naphdirtdiwdwdBitBdwidig.iiqihth^ 
Cmo alkyl wldi an attached phenyl gioap^ Cmq aOcyl widi two attached phenyl graitps. Ci- 
lOalkyl widi an attached pheiq^ gimp sobsdhned widi X. Cuioalkyl widi two attaelni 

phenyl gmnps sobsdnied wid) K, Cmo alkyl widi an aaached phenoRy gfonp. and Cmo 
aUQTl widi an attached phenoqr grrnv BotedBited widi K on die phenoty gioap: 

J is selected from die gnmpeoasisdng of halogen, COOH, OH, CN.NQ2, NH2. Ci- 
10 alkoiqr, Ci-io alkylanine, C^udialkgrlamine. Cmo attyK><XK Ci-jo aOgrtO^ 
NH-. and Cmo all^l^S-; 

K is seleciBd from die gioup consisting ofhalogen. Cmq aDgrl. Ci.xq perfluoroalkyl, 
Cmo alkoxy, NO2. CN. OH. C02a antino. Cm© aUcylantino. €2.12 diaDcylandna Ci- 
Cio aeyl, and Cj.jq alkoxy-CO-. and Cmo attyM-: 

AA is a side Cham bkidcBd or onUocked andoo acid widi die L confignration. D 
conflgmadon. or no chtodiqr at ti» o-catfaon seleaed from die Hnmp awiBiMntg nr niai riTr , 
valfae, leBdae. isetaiciaB, ptoHne. nwthhminf . tnediioahie snlferide. ptt^ yiai«.i^. 



SUBSTrmTESHEirt 



wo 92^2140 



PCrAJS91/D9801 



-10- 

tiyptottoiit ^^dnBt serine, ttntoaioc, ^steiflc, tyrosme, as pan i ghie t glnnnninrM aspartic acid 
glotaimc acidt lysine, atgxniiie^ hi^^ 

alfba'^iiiiiiobiityxzc acid* flpiihTThariiiifffiip^c- ff^'^t g^yt'»^ lqfdioxyisciine« oTw^tMr^ffi 
IW I H ^W I fl '" ' "*! " ff^ ltni f. farffiiliiA l^eflrfMwyHe aekL l^ aa e firffae e ari imtyMe arid- papee rilrtla 
5 (^^ p*pwr8^tSt» la^tf^lfa flgfi!), CWnuiAyteriite. Q-ethylgerine. SHnetfayleysiams. &> 

ediyl^ilBiney S-ben^l^steiitt. NH2-C^CH2CHEl2)-OOGB, alpha-ansixMdxqxanoie add, 
NH2*CS(CR2-l^ininlvlH^C)OH, NH2<S(ai2-2-i»pthyl>COOH» NH2<3KCH2- 
cyctolwcyl)-O0OH,NH2<H(iCH2-^^ 

10 R3 and R4 are setaed independatly fitan die gninp consisdng of H, Ci«20 a^l^U Cj. 

20 ^dbed a&ji C x«20 ^ ^ I^**^^ 
^ItyiwfA an attached |tenyt|poi^ 

asadiedpheqrl groop ttbobsdiiited «ridi K. C1.20 
15 gfoop sobsdmtBd widi Ci^io aOTi widi a mozpbediitt [•N(CIl2CH2)01 xing attsdied 
tfiTQii^jli tdtxogen to tbe alkyU Ci-io siksd 

aO^lwidianCHgnMipastadiedtDtlieaDcyU-CH^ 

gn»Dp. Ci.io widi an attad»d 3^pyddyl grooiv Cx^io with an atttdied 
20 sroap. Ci.io widi an attadted cydohexyl gtoupb •NH-CH2CH2-(4-hydioxyp&eqylX and- 

Tbe«wclda5Sflfpe|ttidec^1nianamidf« 
Mi*AA-AArAA*AA<X>^3R4 
araphannarnTTTrany accepgble alt; wfaepeia 
25 Ml teptesems H, NH2-CO*. KHSrCS-, NH2-S02-» X2N-CO-, 

X-^-CS*, X2N^. X-NH-SO^, X2N-SO2-. X-00% X-CS-, X-SQ^, X-(KX>-, or X- 
OCS-; 

X is selected torn the gtoiqi consisting of Ci-io allQrl. C14O finoroaOgrl. Ci.io 
sulstinitBd widi J. Ci-io fioaioalkyl sobstiiitted widi J, l-adinan^U 9-flaoteayl, phei^l, 
30 phe^yl8lxi»dtatedwi&]C,ph60yl<BsId»dtatBd«i^ 

naphdqd sntadiuted with naphthyi disubstitnled with K* naphthyl tdsobstinnBd with K» 
Cmo alhyl widi an aitadied phenji gioi9, Cmo aOQ^l widt 
10 allQrl widi an attached pheqrl gioop sabsdtotBd widi E. Ci-io a)^ 
phenyl groups sabstinned widi Ci-io aOcyl widi an attached iriienoxy gnmp, and Ci-io 
35 alkyl widi an attached phenoxygtoopsnbsritnTed with Ron the pfacooxyg 

lis sdeeted fiom die gtoop consisdng of halogen, COCH. (A CN, NQz. 
10 a&OJQr, Ci-io alkylanune. C2-12 diaOiytandne, Ci.io alkytO-CO-, Cmo aIkytO-CX>- 
andCi.io alkyl-S-; 
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K is seieetBd fiom die group ctosistiDg of faatogen. Cmq aDcyl, Ci.io perfhiowaH^U 
Cuo aJkwy. NOz, Or.0H; COji^ainiiio, Cuo aBcytamino, C2.12 dialkylainiao^ Ci- 
CioacyUaadCMoallEaty^. andCi.ioallvl-S-: 



^ • ■■■>D 

eoaBtmOwM, arnoditaUor atte Orcarbon sdecBdfiwm tfie pmnp en ti«i««4ttg wf ai,,. !^^ 

vaHiw , hfl ciM. iwi l eiici B e , proline. met hinnin B. mtthi c wrine lulfbriA. phany iniatim, 

tiyptof^ eJydas, saiii6b tfanonine. 

glntamie add, hrine. m^^fatee. M«fa«B>i, pt.^,,iy^, twnwlmine. «"*'«nrfiiii. mrptu-. 
al|to-anitoolmytic add. qitilonHPiaiioc»proic add, dmiffine. hvdraxypmiiniv Bmi« Htffl 
10 toBmai8tato.aaieoBinB,in^^ 

add(2^iperidiweaibaa9liBidd),04iieih]^^ 

ctliylcyMrine. SAKagsflentOaa. mt<SmX',tXEt>f\jCmi. «iri» ^ ,^>| — ^ 
^ffl2-CH(CH2-l^lapthylKXWNH2^a(CH2-2^Iapt^ 

cydohotjdHXXJH. NH2^CH2<ydopeniyI).COQH, NH2^:H(CH2<ydobuvl>COaH, 
15 NH2^CH2-cydopropyl)<Xmtriflium)l^^ 

R3 andS4an sdecndiodepeBdeiittjr&im the groi^coiisistiiv 
20 cyc«»d alkarl. C1.20 alkyi wiih apheaylgroiip ttt^ 
aDcyl with an aiWBhrt phwiy l goup^ Ci.20 alkyl wiih an aaached phenyl group aabidanBd 

widi K, C1.20 alkyl widi an aaadwd phenyl group dtobadodaJ wUh K. C1.20 a^^ 

20 anadiBdphehyl8roupiitaib«liMBdwithK.Ci.2ocydli^ 

group tnbsiittiBd with K, C].io alkyl widi a nunphoUiie C-N(CH20l2)01 ring attached 

ttaTOghniirogentoiteattyl.Ci.ioalkylwithapiperidinoiingat^^ 

the all(yI,Ci.ioaayl with a pynolidineitagaitadttdArongh nitrogen 20 

aUgrl with an OH group auadied o the alkyl. -CH2CH20CH2a^a Ci.io»itfaan'anaehed 

25 4wii«Wgio«P.Ci.iowilhanattadiBd3iiyiidylgroup,Ci.iow^ 

group. Cmo wiih an atttdMdcjfehjte^l group, 4«OT2C^4.h^^ 

NH-CH2CH2K3-fa«toIyi), 

Tbe now! dass of peptide ct*e»aniidei aho haw the fcOowh^ 

30 oraphaBnaeeatfeaQyaccqitabIesait,whenfai 

Ml iqmsema H. NH2-C0.. NH2^. NH2-SO2-, X-NH^O-. X2N-CO-. 
X.NH-CS.. X2N-CS.. X-NH-SO2-. X2N^., X-CO-. X^, X^.. X-CKX)-. or X- 
QCS-: 

X is seleeiBd tarn the group candsiiag of Cmo aUcyl, Cmq fluoroalhyl. Cmo alkyl 
snbsdtuted with J. Cmo flnoroalkyl substituted widi J. l-adnamyi. 9-fluaRnyl. phenyl, 
phenyl subsdtuted widi K, phenyl disubsdmted with K. phenyl tiianbstitutBd with K, napfad^L 
naphdiyl subsdtniBd widi K. naphdiyl disttbsdmied widi K. naphdiyi tristtbstiajted widt K. 
Cuo aBtyl widi an aaadied phenyl groups Ci.io alkyl widi two attached phenyl gtonps. Ci- 
10 aM wiilian aaadttdphenyl gionp subsdmied widi K. Ci.ioalkyl widi two anadied 
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pheiQd gnmps sabsdtttBd wiA K, Ci-io alk^ 
alkyl with an aoadied phcBOxy gniqi iDbsiit^^ 
J is sdecied fiom the groqi omsistiDg of 
10 allQo^i Cmo alk^axniBc, QM2 dialkylaimiie. C^io OsyiOCO-, Cmq aUcytOCO- 

5 NO^. wdA Cx^io a&y^; 

K is sdeetBd fiEom Ae groiqi oonsistiDg of halogen, Ci^iq aOgrl, Ci.jo perfbomlkyl, 
Cmo alkKnQT, NOj, CN, OH. 002ll» amino, Ci.io aU^lanuno, C2.12 diaDgrlaiamo. Ci- 
Cio aq^lt and Ci.io Blta»Qf<!0-t and Ci.io alkyl-S*; 

10 con^aaiiaii.ornoddiai&yattbelMsbn 
vjine^lflBcitteti8oleBdnB,proliiw,inetW 

tiypttq>han» glycmc> serine» Jire o niu e, cysteiBe, grtosinc a& par agi ne , gfntBirriftr , aspardc add, 

al ph ^«n&uAniyricadd.^sitoa^aniinoca^ 
15 fHi^wiiargfaine^te^^ ffiffallim 2^afhttty«c add, ^aze^^ 
add (2-^)aid]ne cartKscyEe acift O-nedvlse^ 
ed^cystdne, S-benzylcysi)diie»NH2«CH(CH2CI^^ 

NH2^CH2-I-na|»byl>a)QH, NH2<3KC3l2-2-nqniqpl>aXSH» MH2-CH(CH2- 
^clahe^lHXX}H»MH2^CH2<ycIapenty9^^ 
20 NH2<IHfCH2'CyckqgopylHX)OH, ttiflnoroteBdne, and he a a fl n oro lcqdne; 
R3 and lU aie selected independeody fiom die groap m 
20 cydized aU^U C 1,20 alivl ^ ^ phenyl gfoup anadied to die C 1 .20 C 1.20 cydized 

flPcyl 'Vith 9^ attqr*h^ phmyl fwtp, 20 ''^^T^ attatrfttMl phenyl gfPttp WlhltlllltWl 

widi K, Ci.20 aikyi widian atttched i^ieql gEoap disnb^ 
25 aitad>edphayl group tristtbstitoied with K,Ci.20 cydized 

group sobsdtuted widi K. C i . lo aOyl with a moqiboHne [-N(CH2jCH2)0] ling altadied 
dBOog}i mtrogoi to die alkyU Ci^io alhyl wi^ 

aSkyl widi aa OH groiqi aitaehed to die all^l, -CH2CH20a92CH2PH, C i^ lo widi an attached 
30 4-pyzidylgzinip«Ci*iowidiaDattacned3-pyxxdylgi^ 

groupt Ci«io widi an attached c^dohexyl groupb -NH-CH2CH2-(4-bydtGxypfaeflyl), aad* 
NH-CH2CH2-(3-indolyl). 

The novd dass of pqidde cfrtKtDadds have die fdlowii^ sfi 
Mi-AA-NH-CHR>aMXKIH 
35 oraphazmaceuticaQyaccqnablesab.wfaeo6m 

Ml lepresems H. NH2-C0% NH2-CS% NH2-SO2-, X-NH-CO-. X2N-a>. 
X-NH-CS> X2N^. X-NH-S02-. X2N-SO2-, X-C0-. X-CS-. X-SO2-. X-OCO-. or X- 
O^: 
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X is seieeied fitom the group eonsistiag of Ci*io alkyU Ci-io fluoioalkyl. Ci-io 
snbtdtuttd with J. Ci«io flmoaDeyl snbgriintrd with h l-admantyl, 9«fliiaieiiyl, phcoyU 
iriusyl snfastitttted ^vhh K, 
iiqditfayl snbstitated widi K, xu|^^ 
S CMOalkyl ^■i^st^'cted^ayl grmtp, Cmo with two attached phniyl groiqss,Ci. 
10 all^i ^ aa aiticbed lAeoyl gioop sobstiim^ 
phenyl gnnpi sobiiittlBd with K» Ci.io alkyl w^ 

ftlly t wiA an gttehgti phefway gttMip mbadtniBd with K on the ohaioxv map: 
J is selected fipoia the gfOBp candsdag of halogeiw COOH, 0% 
10 10 alkiOKy, Ci-iO ilkylamiuB. Cm2 diaDQflamine, Cmq a]kyU>GO-, Cmo alkyKKX)- 
NH-. andCi.io «ncyl-S-; 

K is seleMd fim the gioap eoneisdiig of halagea, Ci.|o 
Cmo alleoxy, N02« CN, OH, C02H; annuo* Ci.io all^IanmOb C2.12 (ttBDcylaniino* Ci<- 
Cio acyl, andCi.io aUoDxy^OO, and Cmq aOcyl-S-; 
15 AAisasidediatnblodcedQranblockBdamiiioaddwiditfaeLcoafi^^ 

vaHse, leucine, isoleodne, prolifle. ineddoni^ 

txyptc^^riian, glyeinev scrind tttrconiney cysteine^ tyxosinet aspafagina, glntandney as^iutic Bcid> 
ghitamic acid, lysbxe, axgnune, faisddinet pheoylgtydne, beia-alanine, mufeadne, norvaliiie» 
20 aljtaramioobiiQfiic acidt cpslloihanilnociiprolc addt dindliBeff faydraxjfpnilinet ornlthiiiet 
homoaigininB. saiCQsifln. faidcdBae 2-C8ri)osyU^ 
add (l^dperidfaie caiteylk add). 0-nietfay Iserine, 0<^ 

etfayieystdne. S-benzyteyatefaie. NI^-CH(CH2CHEt2>-COOH. alpha-andMb^namie add, 
NH2-CmCH2-lH»pthyIHXX)a NH2<3I( 
25 cydobexylHXXIEiMH2^CH2<yelopettiy])^^ 
NH2-CHi(CH^^ydopropylHXX)Ii triflocm)!^^ 

R2 r^res c ntat Ci.g branched and unbianched aOgrl, Ci.g btanched and unhnnched 
cydxied alkyU or Ci.g blanched and inteaadied flttonalkyU 

llie aovd dasa ofpqidde ec4cBtDadds also hawe tf» Ibll^^ 
30 Mi-AA2-AAi<»OH 

or a pbannaceutically acci^table 8ait» whetdn 

Ml xqntsents H, NH2-CO-, NH2-CS-. NH2-SO2-, X-NH-CO-. X2N-a>, 
X-NH-CS-. X2N-CS-. X-NH-SO2-, X2N-SO2-. X-CO-, X-CS-. X-SQ2-. X-OCO-. or X- 
CVCS-; 

35 X is selected ftom the group coisisdng of Ci-iO allcyl, Ci-io flooioalkyl, Cmq alkyi 

substimted with J, Cmo fluoroalkyl substimted with J. l-admas^l, 9^f[wicayU fbtasyU 
phenyl subsdnited with K, phenyl disubsdmied widi K. phenyl trisobsdmted widi S. naphdiyl, 
mphthyl sobstitntBd widi K. napfathyl disubstitniBd wfab K» mqthdiyl triaobstiQitBd with X, 
Cmo Blk^ with an anacbed lAteayl group. Cmo dkyi widi two attached phenyl gioiipa. Ci. 
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It) alkyl ^tfith aa attaebcd pfao^l group stUmituied with asd C i-io "with two attacbod 
phenyl gmups sobsOittBd with K» Ci-iQ alkyl wiih aa attached pheooxy gnmp. and Ci-io 
alkyl with an atochedphoioxygnnipsubst&u^ 

J is selected fiom die gioiqi coAsistiDg of hfll^^ 
5 10 alkuxy, Cuo alkylamiiie, Cz-U dfaDsytamine, Cmq alkyK^CO-. Ci-io alkytOOO- 
NH-.andCuoaDgrl-S-; 

K is sdeeted fiom the gtoq> coiisiating of halogeii, Ci.io C^^^ 
Ci.io CN. OH. CX)2a aadnop Cuo aftyiamhio. C2.12 dlalkylaintoo. Cj- 

Cio acyU and Cuo aIki«y-00-. and Cuo alkyl-S-; 

10 AAl ii a ttftf g frVr)^ ^ ^hlnff1pp>H amlnn with the L eonfigmaticn. D 

configticaiioa, orso diixali^ at the a<ax^ 

valine, leudnci isoleocinet pndi^ 

tryptophan, sainB,thBBonfae,cysteinB^^rorinCtaq^ 

arift iy#« , w gifitttft^ hktiiBiig, phciylglydne, beta-alanme. norieoctoet norv d i ne , al rf ia r 

15 f|fn4nfth nyriemd-qpikia-- flniUi OC ^ 

hommff Eft'^ ™«Mfa^ 

adkl (2'ii^eiidQte€acbQxyU0acid), 0-m^l5etxne,0-^ S-medqicystein^ S* 
ethylcysteme, Stauylcysteuie, NH2-CH<qH2CHEt2H30QH, dpha-aminohepcanoie aeid, 
NH2-CH(CH2*l-iaptfayIKX>QH, NH2<B(CH2-2-napthyI)-COCJa NH2<3«CH2- 
20 cycIohc][yl>000aNH2<H(C^^ 

NH2-CH(CH2<ychqnqpyl)-^^ tzxfluoxoleacine, and hexafhumdeucine: 

AA2 is a side diam blocked or unblodccdanrino acid wto 
coi]£leQnttiont (ff no dntidity at the c^-ca^ 

iffltifiit, t*!tdne, Isaleilrirff, i"':^ ^MMtmhtrt tpetMonine nilfiiride, lAenylalanine, 
25 tr yptg p ^ 'ff'i g^y^^*^ aafaig^ tfneoirine, cysteine, tyrosine, a spnaidnei glpt a mine , a»t«u>Me arid, 
^ntanik add» lysnte, argodne, Ustidme, phenylg^^ 

alphfr atnlftf Aiilyriea^ 

lyfyn*«>*ET"^'% SaiCTff"^ hriftlilT? ^wMfamylie flcid^ l^az ^'dinftflar hoxj^ acidf pi p ftf. nlniifi 

add 9-^eddine cad)^lie add)* O^netfa^serine, O-ethy Ise^ 
30 eihy fcy &teinet fi^tcnaylcystdne, NH2<H(PH:2CHE^2>-C00H, a^ha-axninri>ep t a n oflc add, 

NH2-C«CHf2-l-nap4yl)-COOH, NH2-CH(CH2-2-tiapthyI>COOH, NH2-CH(CH2- 

qfdohexyO-COOH. NH2-CH(CH2HgrctopcnQfI)-CCX)H, NH2<B{CH2-<VctobutylKXX}H. 

NH9^CH(CH2-cycIopxopyl>COOK ttiflsoiolaictiie, and hexafhtoioleucine; 
The novel dass of pqdde ce-ketoadib dso have die fdl^^ 
35 Mi-AA-AA-AA-COOH 

grapfaannarmirany accq>table salt, whegdn 

Ml represents ft NH2-CO-, NH2-CS-. NH2-SO2-, X-NH-CO-, X2N-C0'. 

X-NH-CS-, X2N-CS-, X.NH'S02-, X2N-SO2-. X-CO-, X^, X^02-, X-0-CO-, or X- 

OCS-; 
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X is 8electc5d ftom the group consisting of Ci-io alkyU Ci-io fluoioalkyl. Ci-io alkyl 
substitnted with J, Ci-iQ fluotoaD^l substimiBd with J, l-admanQrl. 9-fliiQitnyl, phenyl, 
phenyl snb^itnted with K, j^yl di&ubstltttied with phenyl trisabsdrnted widi K, naphthyl, 
naphtiQf 1 sabstttmed widi K« naphdiyl dtsobsdnitBd with K, nqihthyl ttimbstitnied with 
Ci-io alkyl with an attached phenyl groop^ Cuio alkyl with two attached phenyl povtpi. Ci. 
10 alkyl with an attached phenyl groiq> substitnted with K, and Ci.io alkyl with two attached 
T>henyl goups snbstitated with K. Cum alkvl with an aaached phflimcy group, ^m^^^ ^Q 
alky 1 widi an attached phenoxy gioi^ sttbstitntBd widi K on the lA^^ 

J is seiectBd fiom the gioop consisting of halogen. COOH, OH, CN, NQ^ 
10 aksnvp Cuio alkylamine, C2>12 dialkylamine, Ci-iO aDgrlO^CO^ Ci-iQ al^KVOO- 
NR-i and Ci-io allcyl-S-: 

E is selected firom die group consisdng of halogen, Ci.^o aD^U Ci.io perfhiaroaOvl, 
Ci.io alkoxy, N02» Of « OH. CO2H. amino, Cj-io alkylamino^ C2.12 dialkylainitto, Ci* 
Cio acyU and Ci.iq alkoxy-^XV, and Ci^io aOcyl-S-: 

AA is a side cfaafai btocked or imhlacked andno seid widi die L tenf]^^ 
configoradGO. or no ehiality at die o^arbOQ Bdeeied Ito 
valine, leucine, IsoleneiM, proline, tneduonine, neddonhie sulfoxide, phenylalanine, 
tiyptophan, glycine, serine, dneonine, cystdne, ^loahi^ 

gltttamie aeid» lysine, aigfaune, Usddine, phoiy Iglychie, beta-alanfaie, nc^eudne, nozvaline. 

alpha-amfaiobntyiic aeU. epsiloiMxn^ 

hoinoaigBdne, satCQsine, indoltae l-caiboi^Ue acid, 2^ 

acid (2«p^3enUine cazfooxylic add), O-niediylserine, On^diybeiineb fiknedtylcysidne, S- 
ediyleysiehiet S-benzylcysteine, hnH2<3^C»2C31Et2K:OC^ alpha-amiiKribqttanoic acid, 
NH2WCH2-l-napdiyl)<:OOa NH2-CH{CH2-^napdJyl)-COaH, NHz-CHCCHj. 
cyclohexylKXXMi, NH2-CH(CH2-<7ctopcoiyl)-COOH, NH2-CH(CH2-cyclobatylKX)Oa 
NH2'CH(CH2-cydoptopyl)-CO^ trifhinmlflnffne, and hcHaflwadendne; 

The novd dass of pqidde o»-kn»cids also have d» fi^^ 
MfAA-AA-AArAA-OOOH 
or aphannaceutically Kcepiable salt, iKtoem 

Ml leptesats H, NH2^^, NH2-CS-. NH2-SO2-, X-NH-OO.. X2N^C0.. 
X-NH-CS-, X2N.CS-, X.NH-S02-, X2N^02-, Yi<»-, X-CS-. X.S02-. X-0<X)-. or X- 
0<S-: 

X is sdected fiom die group consisdng rfCMO aB^l Cmo flncooaO^, Cmo alkyl 
substimted widi J, Ci-io fluoroalkyl substituted widi I, l-adnantyl, 9-nuotenyU phenyl, 
phenyl subsdnited widi K, phenyl disubsdmted widi phenyl uisubsdtuted widi K, naphfliyL 
naphthyl subsdnited widi K, naphdiyl disubsdmied widi K, napfadiyl oisubsdated widi 
Ci-io aOgrl widi an attached phenyl group, Cf.io alkyl widi two attached phenyl groups, Ci. 
10 allyl widi an attached phenyl gtout> subsdnited 
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phenyl gwups subsdteted with K. Cuo alkyl with m ■oachcd phenoxy gnsnp. and Ci-io 
aliyl with tn aaachal phaaoacy gnag wbstinnrri wiA K on the phaioxy group; 

Yi is sdeciBd&am the group eotobdng of C2-10a^U Ci.io fiuofoaBcyl Ct.io 
alkyl substitiitedwi&J»Ci.iOflttaoaI^l«>bstitiil^ l-adnamyl. 9'flaaiaQrl.pbeiqrU 
5 phenyl sntraritr*^ "W* phmyl <«gih«itiitBd«idi K.riiciarl trisubatiniiBd withK, mghttyl, 
naphthyl snhstitiitBd with K^napltfhyl diBobalitt^ 
Ci-io alkyl with aaatttdKdpheByignapbCi.iOiikyl^t^ 
lOalkyl wilhm ittdiBdFhBqyl siDq> ntetiiiitBd withK, 

0181^ grosps sobslitiited widi K; 
3 jisseiectedfiaradiBgiDi9C(»sisth«ofbalog6ii.dbOH,aH.C^^ 

10 alfccBty,Ci.io attytemiiie, Cw2<l«iakyJnwne,Ci-ioaIkyW>CO., CMO«lkyMXX). 

NH'.aiidCi.ioallcyi-S-: 

K b adeeiBd fimii tiie giDiv ooHdiiiiv of halogen, C 1. 10 dl^U Ci.io pa^^ 
Cuo "Jtoy- NO2. CN. OH. CO2H, amhio. Chq aatyiamiiio, C2.12 diattylammo, Ci- 
S Cioacyl,andCi.ioaIkoxy.CO.,andCi.ioaIkyIrS-: 

AA is a aide diaia btodced or nibiadcBd aiiihio add with Oo L ccm&gmati^ 

coQggoatiga. or nodiindiiy attteo<aibaB sebend 

^fu^ «.»tMiei«e. pmBneL mediiflriiie. metMoiiiBe anlteKide , ph e n y Maaha. 
tiyptophaa, ^rdiie» loiiie, tinecMiiiis. cysidiK. qrxosiiie^ 
20 gtnwmitff H cfd, lyriwft, ■rginme, Mstidine. phenyljdydne. beta.alaoine, noriei i d n e , norvaline, 
alpha^amiiiobutyiic add, qpsUon.an>iiwcapio^ 
honioaigimne. saiGOSiite, iiuioliiie 2saibaxylie add, 2hd^^ 
add (^]^^cridhIB caiboiylfc add), QjiwhyteriiiB, 

ediylcystdiie.S4ieii^lGy8tdne^N^2<S(!CH2P)^^ 
5 NH><3I(C»2-l-MP«'vO^Xm!ra2<3I(Ca2.2Hiapdvl)-COC5ft 

cyctohexylHXXJH. NH2.CH(CS2<ydopemylKOOH, NH2<3J(CH2^7dobiitylH3t»H, 
^ra2^(CH2<ydapropyIKXXSH, trifliHnoleadne, aiid hexafl^ 

The novel < ja!^ of p^dde o^ketoadds also ha:ve the fdlowing stracttnal fimmla: 
Mx-AA-OOCH 
3 orapiuniiaeattiBaiDyaecqitBble sail; wherein 

Ml lepteseots E. NH2-CO-. mi-CS-, NH2-S02-. X-NH-CO-. X2N-CO.. 
X-NH-CS-. X2N<CS-. X-NH.S02-, X2N.S02-, Y2-C0-, X-CS-. X-SO2-, X-OCO-. or X- 
OC3-; 

X is sdectedfiDm the group cooaisiiDg of Ci-io alkyl. Ci-io fhiaroaOcyl. C1.1O alkyl 
5 I ^1-10 flmMMflnrl snbstitiiied widi J. l-admanBrl. 9-flBoreByl. pheiyl, 

phBi^I sobstitiitBd widi K, phenyl disubstimted with K, phenyl trisnbstimtBd with K. aaphti^L 
n^thyl snbstifflted with K. iiaiditbyl disttbsiitBtBd with K. naphtlgrl ti^ 
Cl-10 alkyl with an anached phenyl giouft Cuo alkyl widi two attached phenyl graivs. Ci, 
10 all^l widi ffli attached pfaeiqrl grai^ snbsdtoted widi K, and Ci.io alkyl with two aaaefatf 
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phenyl groups substitiiSBd witb EI. Ci-io alkyl with an attached phenoxy group, and Ci.io 
alky 1 with an attached {tooxy poop sobs titated with K on the phenoxy groop; 

Y2 is selected ficom die gioop consisting of Cmo alkylt CuiO fluoioalkyl. Ci-io 
alkyl sobstitated with J» Ci-to ftaonnlkyl substiittted widi J, l-adnum^U 9-floottnyi, phmyl 
snhsdintBd wilh K, phenyl djaobstitnted witfi JL phngrl trisnh^itiiinrt with 111*% ]^ 
nqAdiyl sabstituted widi K, naphthyl disubstituted with K, ttaphthy 1 trisobsdtnted with 
Cmo ^1 an at&ched phenyl gtonpi Ci.io aflcyl widi two attached pteiyl groops, Ci. 
10 alkyl widi an atiadied phoqrl groiq) snbstitttlBd widi K, ^ 
phenyl groups subttbniBd widi K; 

lis selBctedfiomdie^oopconsistingof h^^ 
10 aIkoxy» Cmq dkylandne, C2«12 dialkylandn^ CmO alkyKKX)-. Cmq aIkyKKX> 
NH-, andCi.io aD^l-S-: 

K is selected from die group ottisisdng of halogen, Cj^iq ^lAO pcrfbumalkyl, 
Ci-io aUfioxy, N02» CN, 0H» 002H» andno, Cj.xo alkylaninot C2.12 dialkylaadno, Ci* 
Cio apyli and Ci.io altan^^CO*, and Cj.io alkyl-S-; 

AA is aside chain blodoed or imblockedanuno add 
coofignnticm, or no cUxality at die CMaibon sdected fioia dw 
valine, leucine, isotoicine, proline, methionine, T^Wftn^w sulfoxide, ^oiylalanine, 
tiyptophan, glycine, serine, diroQnine,cysidne, ^rosine, asparagine, gintamine,aspartic add, 
20 glttiamte add, lysine, arginine, bisikBne, phet^lglycfaie, bM-aladne, noileucine, norvaline, 
alpha-andnoboiyric add, qpsilon-ominocqnoie add. dtnDine, hydnscyproUne, ornithine, 
homoaxginine, saxcosine, IndoUne 2«carboKylic acid, 2FaaDed<BneeaibQxylie add. piprmlfariff 
add (2*pipeddine carboxylic add), O-mediylsCTie, O-ediylserine, S-xneAylcystdne, S- 
ediylcysteine, S-benzylcystdne, NH2*CH(CH2CHBt2>COOH, atpha-aminoheptanoic add, 
5 NH2-CH(CH2-l-naptiiyl>CCXai, NH2-CH(CH2-2-napdiyl)-COOH, NH2-CH(CH2- 
cydohexyl)-OOOB, ^IH2^CH2-cyclopentyl)-COOH, NH2CH(CH2'Cydobtt9l)-COaEI, 
NH2CEI(CK2-qrGlopropyU-GCX>H, triflnoroiendne, and hexaflnorolcttdne; 

The novd class of peptide CErketoesien have dxe fcdlowing sti^^ 
Mi-AA2-AAi-C0-0-Ri 
) or a pbannaoeuticaDy acceptable salt, ixAietdn 

Ml rqaescnts H, NH2-CX}-, NH^CS-, NH2-SO2-, X-NH<:0', X2N-CO-, 
X.NH-CS-. X2N-CS-, X-NH-S02-, X2N.S02-. X-CO-, X-CS-, X-S02^ X-(>CO., or X- 
OCS-; 

X is selected from dse group consisdng of Cmo alkyl, Ci-io flucmalkyl, Cmq att^l 
{ substituted widi J, Ci-io fluoroalkyl substituted wiA J, l-admantyl, 9-fluorenyl, phenyl, 
phenyl substituted widi K, phenyl disubstituted vn± K, iriienyl trisubstimted widt K. naphdiyl, 
naphdqrl substioited widi K, nqihdvl disubstituted widi K, nqdidiyl trisnbsdmied widi K, 
Cmo aD^l ^ n attsdied phcqyl group. Ci.io alkyl w^ 

10 alkyl widi an attached phenyl goap subsdmied widi K, and Ci^ip aifcyi with ttun atf^ff hf d 
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phenyl ffoops sobstjaned with K. Cuio alkyl with an aoaehe^ 
aityi y^^h fftra Crhw* pt»eg«acy groap snbttoad with K <at tfasttoaoxy gronp; 
J if sdeettd ihim th» gtoop coiisistiiig of halogea. OXDH. OH^ 

10 anmxy, Ci-io alkylandne, q^l2 iWky>««^ 

NH-.«]idCi.ioa]ky]^; 

K is sdeeied ifae gni9 oonilning of halogen. Ci40 aO^U Ci.io paflaoTH^ 

Cj.io atoxy. NO2, CN, Oa OO2H, aaino. Cuo aBkytenfao, pm dialkylBniiio. Ci- 
Cio acyl "MlCi-iQalkintj^^X)-, andCi.io iDtyM-; 

AAx is a side dob Uocked or tnildodcBd tmhio add widi the L eanfigmatifa. D 
coafigataiioo, «no cUnBly at the iMarbon sdeetrf fioin the gioiq» 
•nJine. lenrinf . isplfflTCT^fi ptJiBe, im it hionin e. mgfliionhie wtodde, itoylalaBiiw, 
tryptophan, serine, tfamBiinc,cystdac,tyioj^ 
add. lysine, v8itefaiitidine,phBnylgiyBine,beii^^ 
omniobiigiic nrid. cpiriTmi-aniff"^^T**fe ehmMiie. hvJioivjmalfaie. omithfaie. 
lioiiiflaighiinB, satcostsB, indoline 2*Gaibax3^ 

add (2-p^widtaBcatboJtylic add), O-medgrlserine, 0-edqrlseihie, S-medqrlcystdn^ S- 
edtykysidne. S-bcn^lcysiehie. NH2'CH<ai2CHEQ)-OOQH. alpha-aminohepianofcadd. 
NH2<a(CH2-l-oapth|i)-COQH. NH2<aa(qHy-Z-aai>aiyO<X»H, VH2:CH(pa2r 



20 N%CHi(!CH2^dtqMopyl)-COOH. trithaaotendne. and hR x afluorolendne; 

AA2 is a side diam blodnd or unUodnd amino add widi the L coofigntatini, D 
configoraiicm. wno chiialiv at the OKaibon selBctBd finm die gtoop 
is(deadne,pialine, m^iionine, metUoniBe sulfoxide. ^betjlOaBias, ttyptophan, ^ydne, 
serine, thinonfaK, ^vtebtt, ^lociiiB. a^aiaginB. gbiaiDtBB, aspaide add, ^]^^ 
i rgH"*. rhwiyitfiyeiiia. hetMlanhwT nnrirnrhr ■ netvaHne, alpha-andnobiityrie arid. 

fptfl ft n - a «i " WM' jp Bn i e dflnfflne. hv dKttV WOlhie. orait l rine . homtarginine, satcoatoe. 
infloling ^^^MttogrKe add. 2-azetidinrraifao>cylic add. pgiecoHnic arid (Z-jtqteridfae eatfaaaylie 
ac&D, O-molvlsctine. O-edQrlsecine, S-tnedQlqrstBine^ S-edtylcysteme, S^ienzyiqrsteine, 
NH2-CB(CH2CHE^2)-aX^ ai^iiMiiiinohvtaiuiie add, NH2<CHCCH2-lHU9dgd>C0aH, 

(yclopen^dVCOOH, NH2-CH(CH2-<7clobotylKX)OH, NH2-CHffH2-cydoiHop54>COOH- 

tnflnnn rtrnriir, ^^^aflitwmlegeing 

Rl is sdectedftom the ponp consisting of H, Ci.20 alkyl C1.20 "Ikyl ^ a P>w>yl 
gfrffij. gffg«*«tri tn 20 MdC| -TO alfcyl with an attached phenyl group snbstitfled 

i widiK. 

The mrvet chsf of i*^«fale g^etoestCTs also have the following sttncQgal fonnnla: 
Mi-AA-NH-CHR2-C0.a>O-R 
or apiianiiaeeQiicaOy acceptaWe salt; wtodn 
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Ml tepmem H. NHi-CO-. NH2-CS-. NH2-SO2-. X-NH-CO-. X2N-CO. 
X-NH<S.. X2N<S.. X.NH-SO2-, X2N.5O2.. X-CO-. X^JS-. X.SO2., X^W orX- 

X it letoetBd fiwm 40 giwip condwiiig of Ci.io alkyl, Ci.io fluoio^ 
5 substituted wiib J, Cwo flnowallgrl subniiBiod with J. I.adiiaiityl. d-flnnavl. pheqyl. 
phenyl snbfliiiited with K, phenyl dsnbstioBed wiifa K. phenyl rtrobaitMBd vAih nmfhthj y 
aaphdiyl subsdtuted with K. laphthyl (Usubwitii^ 

Cmo aftyl with an attached phetiyl gtoo^ Ci-io aDcyl with two attaehedpheayl gitnpi, Ci- 

10 "11^1 •^h an ittBBhed pheivl gioap sobsdtBted with K, and Cmo alkyl wiA 
10 phenyl swaps aabstiailBd widi K. Cmq alhyl with an atiatlicd phenoxy groap, and Cmq 

alkyl with an attached phenoxy gtoop sobetittdBd with K on the pheooxy gn^ 

J is selected fiom the gionp consisring of halogen, COOH. OH, CN,^02, 
10 alkoxy, Cuo aUorlamiiie. CM2 diaBtylaniine, Cue alkyMMX)-, Cmq alkyW>CO. 
NH-. and Cmo alkyl-S-: 

W K it sdectedftom the gionp consisting of halogen, Ci.ioaIlyl,Ci.iopetfhi^^ 

Ci.io alkwty, NO2. CN, OH, CO2H. aaii», Clio alkyhBiinOb €2-12 dialkylamino. Ci- 
Cio acyl, and C J. JO alIaMiy430., and Cj.io alkyl-S-; 

AA is a side chain blocked or nnUocksd anino acU with the L coBiiggiadon, D 
configuiarion, or no chinlity at the ewMiOT sdected to the gionp 

20 valtoe. leucine, i8oleucine,pioIiiie. methionine, netWonfae 8^ 

oyptophan. glycine, serine, ihwonine, cysteine, tyrosine, asoaraeiiie. plmanriBe. aa^^ 
glutamic add, lysme. argmtae, histidine.phenyl81ydae. beiwlanine. nerleneine. nasvaUae, 
alpha-amiflobn^ add, ep5iloo.amiH0capiDic add. dtnilHae. hvd«»vpwih«, ^^t^ 
homoajginine. saicosine. indoline 2^aIbo^yUc add. ^azetidinecarbo^ 

25 adda-piperidinecarb03qrlicadd).C).meihylseriae.O<tlvlserinB,S.n^ 

ethyicystehiB. S-benqpkystetaie. NH2<»(CH2CHEt2H3X3H. alpha^miinoheptt^ add. 
NH2<3I(CH2.lHwptltyi)«)aNH2<MCCH2-*«aptivi^^ 
cydohexyl)-aX5H,hlH2<H{CH2-cydopen^lHXWN^.CH(CH2-«^ 
NH2-CH(CH2<yclopnjpyI)-COOH. ttiflnoiQlendne. and hexafluoioleacinB: 

30 R2WI«went8Ci^hnndiedanduiibiaiidiedalkyl.Ci^ha^ 
cyeliadailQfl. orCt^ bianebed and nnhiancbedfluaioal^l; 

Ri8 8ehWBdtadjegioupcoo8isdagofH,Ci.2oalkyUCi,2oallcylwidiapha^^ 

group aaadwl to the Ci.2oaIkyU andCi.2oan^l wlil»an aaadiedphenyl group snbsdnned 
witbK. 

35 The novd dass of peptide c-keioestets also have the iMlowinff maa^ t^u.. 

M3-AA-AA-AA-CCK>-R 
or a phannaceuticaUy acceptalde salt, whenem 
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M3 represcms a NH2<X>» NH2<3-i NH2-SO2-, X^-CO-» X2N-CO-» 

X2N-CS-. X-NH^-. X2N-SO2-. X-CXX. X^, X-S02-. TO-CO* or X- 

(KS-; 

X is sftfciBd fiom As grotqp coasistmg of Ci^io allgrl. Ci.io flaozcalkyl, Cmq alkyl 
5 subsiitmed with J, Cmo flnoxoalkyl sabstimted wiA J, l-admantyl, 9-fliiozciiyl, Tfiieayh 
phezqd sabstiimBd widi K, piunyl disi^^ 

yi«pitfhy 1 ffTyh^tifntfut irfth KL ii^ihtfiyl dkulistteitgd with K. imAdiyl ttteibsttoted with K. 

Ci40 alkyl w&b an atttefaed pbeogA gioap^ CMOaOTl two anaehed phenyl gronps, Ci. 

10 alkyl with an anadifid pheoyi gioi9 fobstb^ 
10 phssxyl gnmps sobstimted with K, Ci. 10 alkyl with an anadied phenmy poo^ and Cmq 

al^l widi an attached phettoxy grcn^substitDlBdwidiK cm 
T ia sdected die gtoi9 conasting of Cmo aOQit 

sntoftirt^ widi J, C MO fioomlkyl rabadOttd with J, 1 -admantyU Mmairl, pbeigrl, 

{dicQrl anbsthnted widi K, phenyl disnbstit^ 
IS naphdiylsiAsdtutedwidiB^naphdvldiSTibstitatedwiibKtnvh^ 

C240 alkyl m attwhci phenyl grouR 

10 allcyl with m fmr^ gmnp gnhstitnted wiA K, and C yi n alkvl widi two attached 
phenyl gioi^ substituted widiK; 

J is sdeeied fiom die gcoap consiadag of hah^en, CC^ 
20 10 altoxy. Cmo attylainiiie. C^tt dialkytanfae, CmO aDgrl-OOCV, Cmo alkyMKX)- 
and Ci^io allgrl-S-; 

K is sdected fiom die gronp consisdng of halogen, C^^iq ^I-IO perfhioroalkyl. 
Cmo alkoxy. NO2, CN. Oa CO2H, aminot Cmo aDsylamino. C2.12 dialkylamino. Ci- 
Cio acyl. ^ Cmo ^SkaxHXy^ an* Cmo alkyl*; 
25 AAisasidechambtodnrioriniblockedamfaioacidwidiiheLc onl^ 
coxifigiiiatian, or no chiialiiy at the Gb-catbon sdcctcd fiom 

ii al^ ft, lffffg?tie, lyolegcine, proKT»e, mgdjiomne, meriAMrinc nilfiixidc^ phfipylalantne^ 
tryptopfaan, glycine, sedne, direonhsB, cysteme. 

gt^im\^aeir^ \y^B^ atgnihie, hjgtidhte, i^tatyljlyd^ betsralanfaie, noriencoie. nonralme^ 

30 a^iharamtaobntyrieacutqpailcHHnihiocap 

hftmnargfitwift, ssxcosine. jH^^^ 2rcaxboxylic acid, 2*8Zttidtnecarix>xyIic add, pxpeccdinu: 
an^ (^ipgrirtiflft earhmtylic add), Qqcdiylserine. O-etiiylserine, S-metfiylcysteme, S- 
edi^cystCBie, S-ben2yieystehie^ NH2-CH(CH2CHEt2>CCX2iL alpha*amxiiohq»anoic add, 
NH2^CH2- 1 -napthyl)-COOH, NH2<H(CH2-^napthyl>COQH, NH2-CH(CH2- 

35 GycIohexyl)COOH.NH2-CH(CH2-^ycIopett9l 

^a!2"CH(CH2~cy^<'P'^l^)'^^^ tnfinoioleadne, andhexafluoioleiidne; 

R is selected fiom the gioop consisting of H C2-20 ^1-20 a^ky 1 with a phenyl 
gmap attached to die Ci.20 slkyU and C1.20 alkyl widi an attached phenyl gnsup sn^ 
widiK. 
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TteBovd class of peptide qpkaocstenalsohm to 
M3-AA*AA-NH-CHR2COGCK>-R 
or a phBRDaceosicatty accqsoUe salt; wh^ 

M3 xepmenta H NHa^. NH^CS-, NH2-SO2-, X-NH-GO-, X2N-CO-. 
5 X.NH-CS^, X2N^, X-NH.SO2-. X2N.SQ2-, X<X).. X-CS-. X-S02-. T-OCO, or X- 

X is sdected fiom the gnmp oonsisdng of Cmo aUyl. Cmq flumoalfyU Cmq alkyl 
Sttbstitmed wiOi J. Cuio flvoraalkyl subadtiiiBd widi I, l^adnmniyU 9-fInoxeiiyl, jAeoyl, 
phervl subsdtated with pho^ dlsubst^ 

10 nqdilhylsQbBtimtedwid&K^naplilfayldisixb^ 

Cmo alkyl widi an attached pheoyl groups Cmq aOcyl with two attached phenyl grmps, Ci« 
10 aOcyl widi aa attached ptenyl groi^ sobstitatBd with andCi-io allgfl with two gn a shed 
phei^l groups sobstitated with K» Cmq alkyl widi an attadied phmoxy gxoap, and Ci-io 
alkyl with an attadied phenoxy grrap substitoted with K on 

IS Ti8Sel6CtedfiomdiBgioiipoon8i8tiag<tfCMoallvl.CM^ 

substituted with J» Cuio flooroaD^l substitnted widi h l-admantyU 9-fliiomiylt phenyl, 
phenyl subsdn^ with K, phenyl disobsdmted with phenyl trisubsti^ 
naphtby 1 sabsddited widi K« napfad^ disubsdtuted widi X, naphdiyl tiisttbsdmted widi K, 
C2.10 alkyl widi an anached phenyl gnmpt Cmq aOcyl widi two attached phenyl groaps» Ci. 

20 10 alkyl widi an anached phen^ gmnp subsdtnied widi K, and C mo alkyl widi two attached 
phenyl gmopa subsdtttted widi K; 

J is selected fc)m die group consisting of halogen, COOH, oa CN^ 

10 alkoxy, Cmo alkylamine. Ci-io dtan^lamine, Cl-io alkyl-OCa-, CnQ aI^W>0O 

NH% and C|«10 alkyl-S-; 
25 K is selected fifom die group oonsisdng of halogen, Chq aDcyU Ci^ioPcrfhiotoalkyl, 

Ci.io alknxy, NO2, CN, oa 002% andaOb Ci^iq alkylandno^ €2^12 dialkylanuno^ Ci- 

Cio acyl, and C^.^q alkoxy-CO** and Ci.io alkyl-S-; 

AA is a side chafai blocked or unblocked annuo acU widi die L cc^ 

configaiadon, or no cMiality at the g^arfaon selected fi^ 
30 valine, leucine, is ol enci n e , prolim, m e thionine , mediionine ftuifbririg, lAenyinit m i nr , 

tiyptophan, g^fdne, serine, dnmninB, qrsieine, Qfiosine^ 

gltttaznic add. lysine, arginine. Usdditte, phenylglyehi^ 

aljAanaminobuiyric add, epsilon-andnocainoic add, dtnilUne, hydroxyproUne, omi^c 
homogyginine, sarcosine, indbline 2<ariK»cvlic add 2>azetidingearhQ»y!ig ^rf d pjpfcoUnic 
35 add(2-iupaidinecarbQxylicadd)»0-niediylserine,C^ 

edvlcysieme, S-benzylcystdne. NH2-CH(CH2CHEt2H:OOa alpha-aminoheptanoic acid, 
NH2-C3KCH2-l-napdiyIH:00a NH2<3I(CH2-2.napdiyl)-COCJH, NH2-C3I(CH2- 
cyclohexylKOOa NH2<3«CH2-cyclopentylH:OOa NH2-CH(CH2-cyclob«tyl><X>Oa 
NH2-CH(CH2-(7eIqxiopyl}-COOa trMu oro leudne, and hexafborolencine: 
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R2KpmeraCi^taaiidHdaadimbnndiedaIl9UCi4 beached and unbnnehed 
^diad a&yl or Ci4 boncbed BDd unbnmdied fluoiDa^ 

R is selected ftom the group consisting of H, Ci_20 alkyl» ^1-20 aDsyl wdi a pbeoyl 
group aiiadied to Ibe Ci.20 aJkyU and Ci.20 ailQ* '"^ « 
5 wxdiEL 



10 



orapianiffleeittteDy acceptable salt, whadn 

M3 tepiaents H. NH2-CO-. NH2-CS., NH2-SO2-, X^^. X2N-CO-. 
X-NH^. X2N^.. X^SOl', X2N-SO2-. X-CO., X-CS-, X-SO2-. T.<VCO-. or X- 
O^; 

Xis adeeiBdflDmtliegRiBpcaniBdiigof CmO alkyUCi-iOfinoioaOcyU Cuoalkyl 
sobstitiiiBdwiili 3, Ci-io flBoioalkyl substituted with J, l-adoantyl. 9-fluorBnyl, pheiqrl, 
phenyi sobsrituted with K, phenyl disubstituted with K, phenyl trisubsthuied with K, naphtlvl. 
15 naptahylsobstimtBdwiihK.naphdiyldi5ub8tiiattdwithK,iU5W 

Cuo «Ikyl ^ an attached i*eivl SJoap- Cl-10 ^ ^ anaehed^wiyl gRxva. Ci- 
IQ aikyl wiflian anadndphBt^l giDi9 safaMimKd wiAX, andCi.iO 

phetyl gawpg anbaiitiBedtdifa K. Ci-iO afltyl with «a ata c hed ph enony group, and Ci-io 
alkyl wiib an attKbed phenoRy gnmp substituted wiiii K on the pheoosy gronp; 

20 T is sdectBdfiomihegxoap consisting of CMOaO^Ci.iofinoioalkyUCi.ioalfc^^ 

SBbsiitatBd with J, CwofliMifl^l l-»^ai»i09^94bmcaifl,vbBdfl, 
phenyl substiwted with K. phenyl disnbstinted with K, phenyl trianbstituied with 
nsphthyl snbsdtniBd with K»napbdiyldisnb8tituiBd with X.naphtbyl tiisnbstittt^ 
C2.IO alkyl with an attached phenyl gioup, Cuo alkyl with two attached phenyl groups. Ci. 

25 ioW^withanattacfaedpheaylgnxip8ubstitntBiwidiE,andCi.ioaIkylwi& 



J is selected fiom the gionp eottsisdng of halogen, GOQ^ Of. N02rNQ2. Ci- 

10 alkmy. Cuo alkyiaiiiine. Cm2 dlanqrlamine, Cl-lO alkylOCCV. Cuo alkytOCO- 

NH-.andCi.ioaIkyl^: 
30 i^isseleeiBdfixniiAegRnpcanatsdng of halogen. Ci.ioal]^7l.Ci.iope{£biar^^ 

Cuo aDBJxy, NO2. CN, OH. CO2H. anuno. C^io aDcytainino. C2.12 dialkylaniino. Ci- 

Cio aqrU andCi.xo aJlDW^'<X>-r and Cuo aUqrl-S-; 

AA is a dde chain Uodcnd or unbkKked amhio add widi fte L GoaifignariaB. D 

eoDfigniaiion. or no distali^ at Ae a^arbon sdected finom ihe gioop consisdng of dan^ 

35 YBlhlft. In**"*, t^niwtrine. proling. aeriuoninc methionine sulfoxide, phnylalanme, 
tryptophan, glycine, serine, dneonine, (^stcine, qroane, aspaiagine. g^ 
gintanwr- arid, lymie. alanine, histidme. pheiqrii^tycine, beta-danine. noricudne. oonraihie, 
alphB ^minnh iiyie flriri rp ti hw HUiumiuimii c add, dimMine. l<ydiwyiaoline. ufuhhhie. 
h<mioaigiiiine.8an»iiae,iiiikIiiie2Kab«yte 
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acid (2*pipaidifle carbcnylic add), 0-inediylsexiiie« Oedvlserina S-medxylcystBine, S* 
ediylcystdne, S-bavqrlcysteine, NH2-CH(CH2CHE^K!OGti alpha-axniaoiieptanoic add, 
NH2<aEI(CH2-l-napdiyl)-COaH, NH2-CH<CH2-2-iiapdiylK:CX)Ii NH2-CH(CH2- 
cyclohcxyD-COCJH, NH2'CH(CH2<yclopentyl)<:OOH. NH2-<2I(CH2H^butyI>^^ 

AA4 is a side duw blocked <ff tmblodnd amino add widi 
configuradon, or no chixalit|f at tbe (K-carbon sdected fiom dte group consisting of leucine, 
isoleudne, xnedumdu, meddcadne solfoxi^ 

dueonine, cysteinei tyrosine, aspaiagine, giutandne, aspaitie add, giutandc lystne, 
10 arrinine. hiiiddiae> phen^dglydne, betfralanine, nnrienringL nunmUBey ripha^wniq ^ ^ ^y trtyyf ^> f^^^^ 
cpsilonHnninocfliiioic add» citnilHae. hydiO]iy|inilfain> imridrinBf homoaigiirfng^ f^r ffyy ii i f ^ 

mAilma l>gnrhr»yHe flgiil, ^TgrirftnetMrfinirylle pjpf^lfT^^ (2-pipcridfnC ClttfaoXjiiC 

add), O-metfaylserine, O-dfaylserine, S-mediylcystdne, S-ediylcystdne, S-benzylcysteine, 
^IH2-<^I(CH2CHEt2>-COOEi alpfaa-andnoheptanoic add, NH2*CH(CH2-lHiapdiyl)-COOH, 
IS ^IH2^CH2-^napdlylKXX»I. NH2-CH(CH2-cyelohe3iylKXXXI, NH2-C3i(CH2- 

cydopcntyI).COOa NH2-CH(CH2<ydobniyl>COOH. ra2<»(CH2-cyelopropyl)<X»H. 
triflnffroteucine, and ^t^^y ^h wrrftte p cinci 

R is sdectsd firom die gfoq> consisdng of H, C1.20 alkyU 
group aitadied to the C ^ alky I and C t .jp alkyi widi an attaehtti phgnyi gmnp f^i^ftti Wft d 
20 widiK. 

Tlie novel class of pq»dde o-ketoestecB also have die lUkiw^ 
Mi-AA-COOR 
or a phanoaceutically aocqitable salt, whexdn 

Ml lepresems H, NH2-C0'. NH2-CS-. NH2-S02-. X-NH-CO, X2N'CO-, 
25 X-NH^-. X2N-CS-. X.NH-SO2-, X2N-SO2-, Y^O-. X^S-. X-S02-. X-OCO, or X- 
0-CS-; 

X is sdeciBd from die group consisdiig of C t.io alkyl. Cue fluoroalkyl, Cmo allyl 
sobsdtuted widi J, CmO fluoroallgrl subsdmted widi J, l-admantyU 9-fIuoxeny], ^lenyl, 
phenyl sutedtuted widi K, phenyl disubsdtuted widi K, pheiiyi trisubstitmed widi K, naphd^l, 

30 naphdiyl subsdtnted widi K. nqihdiyl disubstUuted widi K, naididiyi trisnbstituted widi K, 
Ci.io aUcyl wtafa an attached phenyl group, Ci-io aikyl widi two attached phenyl groups, Ci. 
10 alkyl widi an attached phenyl groiq i subsdnited widi K, and Cmo aDcyl widi two anaehed 
phenyl groups substituted widi K, Cf.io aDcyl widi an attached pheuoxy group, and Cmo 
all^l widi an attached phenoxy group substituted widi K on dtt phenoxy group; 

35 Y is selected from die group consisting of Ce-lO alkyl, Ci-io fluoroalkyl, Cmo al^l 

substituted widi J, Cmo fluoroalkyl substiated widi J, l-admantyl, 9-fluoitnyl, phenyl 
subsdtnted widi K, pfaeiiyl disubsdtuted widi K, phenyl trisnbstituted widi K, oaphdiyl, 
naphdiyl subsdmted widi K, naphdiyl disubstitnted wldi K, n^ttthyl trisubsdtuted widi K, Ci- 
10 aUcyl widi an attached phoiyl gnnip. Ci-io alkyi widi two attaehed fdienyl groups, Cmq 
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alk^ with an attached pbo^I gronp sabsdtiiiBd mtfa K, and C 1.10 

phenyl tnbslinttBd viA Ki 

J b sdeetBd fiom the gnmp comiRbis of balogen. COOH, OH, Of, N02, ^ 

10 Ofoty, Ci.io alkylanune. C2p12 diaOcjrlaiiiine, Cho aflcyUKX)-, Cmo a]kyM>CO- 
5 NH-.aiMlCi-ioaBkyl-S-: 

K is selected fiom Has group consisting of halogen. Ci.io aJkyU Ci.iq petflnoroaOgr], 
Cuo altosy. N02, CN, OH, CO2H. amiiio, Cuo aftylmnao, C2.i2diattylaiiiiiw, Cj- 
Cio a^l «ul Cuo alkw^^OCH andCuo attytS-; 

AAIimB W ffl^l***falPclffl^'>rwiMorW nn««n«eM wididiBLeonfigiiratian.D 
10 configaatii».ariioduia%attfaea-caibonsdeetBd^^ 

vaiinft, If flriF'*! jy^gndTff, pBliae, BMdmaiittef melWnnine sulfiaride, phenylalanine, 
ttyptpphap,s»ye«««^Mrfne.thrBeninB.q 

gfawmie «aA, lyriiie. arpiiiM. hiBMlDe. tbaaUtadae, htta^laiBac twdggdne, tiowai» 
idyTi s i m iiliiiiliiii ^ ili m Ml nprilnn ■ i ni iinrip m fr srid, fitrnlllnft. hy''™7r^'''", 
15 i.*»»«»t«.Ai*,««rfti<iii^ iiHln«TO 2<arfaointo add. 2-aagtidinecarfaoxylic acid, pq^^ 
arid (2^q>eridine carbojcylfc arid), O-medxylsBine, 

ethylcystrine. S-beoaylcysteine. NH2^CH2CHEt2)-COOH, alphMinindheptanaic add. 
NH2-CH(CH2-l-«»«P*ylH:OW NH2<3H(qH2-2-naptlvl)-OOOH, NHj-CHCPHz- 
cydohffltyO-COQH. NIi^CH(qH2<?ydopeniyI>COOH,NH2.CH(^^ 
20 I<n|2:<3I(CR2<yclo{iiOfgrl)-CXX3H, triflocaoleocine, and hexaflnorolencine; 

R is selected fiom die group consisting rfH, C1.20 allgrl, C1.20 aUqrl widi a phenyl 

withK. 

The following <:«Tn|iQimds are tepresentati ves of die invention: 
2S Z-Lea-Fiie-€(»4H-St 
Z-Leo'Ske'CONH-nRr 
Z-Lea^te-OONH^a 

Z-Lai-Fl»€QNK*Bd 

30 Z4«i^iie<X2N&(pa2)2P>^ 
Z-LBii*AinhO0NH-et 

2rLea-Abu-CaNH-iiFr 
Z-LcurAbo-CONH-nBu 
2^LeB-Aba'GC»IH-iBa 
35 Z4£iKAb»GONH'B9d 

Z-Leii-Abii<X}NB<CEl2)2Fb 
Z-Lcu-Abn-CONH-(CH2)3-N(CH2aBt2)20 
Ziea-Aba-CaNH-(CH2)7CH3 
Z-Lea-Abu-CQNH-(C^OH 



SUBSTITUTE SHEET 



wo 92/12140 



.2S< 



Pa7US91/09801 



Z-Leu-Ato-0ONH-(CH2)2O(CH2)20H 
Z-Lea-Aba-OONH-(CH2)i7CH3 
Z-Leit-Abi»CQNH-CH2<^3(OCH3)2 
Z-LeupAbD-CONH-CH2-C4H4N 
5 BMr/dkCCyOEt 
Bs-DL-AUhCOOBzI 
Bz-DI^Ak-OOOvi-Bu 
B9S-DL-A]»a)QH 

10 BspDL>AI»COOCK2-CsH4-a^(pBn) 
B»DL-Aig-OOQ& 
B»OL-L9«-C00Et 

15 ^AlarOL-AlfrCOOBd 

Z-AIa-DL>Alft<XX)-/i-Ba 

MeOSue-Ala-DL-Ak-COQMe 

Z4xu-NvfrC0OEt 

Z-Lai>NIe-€OQEt 
20 Z>Leii-nie-COGGt 

2^Lea-Abu-C00Et 

Z-Fhe-DL<Fhe-COOEt 

H-ay-DL*Lys<:OOEt 

H-Alft-DL-Lys-OOOEt 
25 H-Fto-IX^Lys-GOCffit 

H-Fiie.I3L4.ys-OOaEt 

Z-Ak-Ala-DL>AlapO0QEt 

Z-Ak-Rto-DL-AlarCOCffit 

Z-AIfr-AteCI^AbD^Xm 
30 Z>Alft>Al»-KyAba<XXffi2l 

Z-A]apAlB4]|^AlHirCOC)CH2-QH4CI^ ftnre) 

MB0-Stie-Val.Ft((>.OL>Pi»<XX»iis 

H-Lett-AIa-DL-Lys-COOEt 

2^A]a^Al»-Ala-DL-A]a-C]0OEt 
35 MeO^iu^Alft-Ala-I^OL-Abii-COQMe 

2&-Leii>Flie-O0QEt 

2pLett-NvarC00B 

Z-Len-Abu-COO£t 

RiOO-AbthGOOEt 
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(CH3)2CB(CD2)2CO-Aba-OC)OEt 
a!3<Z^CH)2CH3O-Abii-G0aEt 
FflCCa2)^Abl^<XX>Et 
Z-Ixa-4-a-Fta&G0Qe 
5 7Axa4jearAlmrC0aBi 
ZrLatrLayPbgrCOOBL 

2«ri9SQ^LB»-LeiipA]m-€0Qet 
10 Zl«ibMLBa<X)^ 

Ziea-Abtt-OOjBzl 

15 Z^JBofloo-COOa. 
Z-L»-Abc-COCai 

IfyKriebendMahods. BEFES,liepBiin.ndA23187wBmoi)t(diiedfram 
f%.Tht«rf.«im SiK^AHTyrAMCinddimiiiQgenieiite 

20 I was purified to hmnaoyihioqyies accorfiag to 

ttaU/.Bfcdkem. 95, 1759-1766) onnoingttjeBlne-SqAaiose step. CalpainllfionitaiAit 
nntiPV pwrf Mthq wdn B went piachascd bom. Sigma. Papain was pCBchased tarn rilWnrlwaB . 

Assay if MulOtaiy Potency, festgj^a^tmmiaa'vm 
<«i«-fchnt« Vaii(msconcaiiatlattQfiiiUbitaisiaMb2^«^ 

25 whidiomiainedbnfiteandsobsoatt. Tteieac^ 
andteiiydra^iattsweEBfiallowadqiectrapho 

('al pBw TiknnhiiiMnerydimevttaaaicahainn&w 
LsB-TVi^AMC [Sasaki etaU/.SM OMR. 259. 12489-12494 (1984): inoorpoatedbenia by 
fp fi^yiM f], tin. AMP (T-amhinukiieilivlBMimariiO idease wasfellowBd flu ui i ii iBirir j iny 

30 (firtffl*'^«»3mnm.gideBiBii8ioatt460iinO. Cahaiiisweg assayed in 25 mMTaspHo 
S-OLlOmMCaClaT Fiuaceacence was followed using a GtlscmFL-l A finoiom^ 
Bmer 203 Flnorescaice spectrometer. CadiepsinB was assayed in 20 oMsodimn acetate pH 
- 5 J. 0.5 mM ditb'tMhieiMl using BzJhB-Va-ABjt-p-aitnMnilide as substrate. Altcnat^, 
caiii^sinB was ass^ed widi Z-Atg-Aig-AFC IBanettandKirsdike, ilfeiAo(2r £inqmo(. 80, 

35 535-561 (1981); incccpoodcdtoda by niieRiiBe),asdtiiB AFC C7-imini^ 
trifinoRnneifaylRnmadn) lelease was iblknv^ 

atSQSnm). Papain was a^iyed in 100 fflMKP04.1niMEDTA.2JmM(9stBinB 
pH « 6uO using Bz-Aig-AMC « Bz-Aig-NA [Kanaoka et aU Cton. FAom Buff. 25, 3126- 
3128(1977):inc oi i w tat c tfh«gi"by"femneelasasnbgtnie. TteAMCCT- aminn 1 
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mfitfaylooumarin) lelose was foUowed fluorinetncally (exdtatioa at 380 nnit and iwtmfi f^ ^ at 
AfOtaa). Eazymatic hydrtdysfe laiBS were meaanied at vaAsm mhstraia awit inMhitPr 
coneeanaiioiu* and Kj valnea woe denhined dtbBr Liseweaver-Baric plots or Dixon 
plots. 

5 A0.1MHqie8,0JMNaCUpH73bQ£Ga'wa8iiiillzd 

(HLE)» poicine paccitatic dastase (PPE), chymotiypsia and cathepsin O. A 0.1 Hq)cst 0.01 
MCaa2»pH7JbofiBerwaaitd]izaifbrtiyp8in,pIasii^ A50aM 
Ttis*lia.2nMEDTA,5inMqrsiBi^ A88niM 
KH2P04^ 12 mM N82HP04, 1 J3 mM EDTA* 2.7 nM ^irine, pH &0 sdliitioii was ued as 

10 abufiferforcadiqpsfnB. a m mM HgiM, to mMCaClj, 10 mM iweiip^ftffe»tiiq^^ pH7.2 
bii£Gtf was odliz&d to ca^nin I and ca^psin IL 

HUB and FFE were asi^ed widi MbO-Suo-Ala-AlapPro-Val-NA ami Sue- Alft-Ala-Alar 
NA, xespecdvely [Nata^iint et aU J. BioL Oiem. 254, 4027*4032 (1979): incorpotited herein 
byidennce]. HnnnlonkDej^cadi^siDaanddq^^ 

IS Val-Fto-Ftao-NA rTanaka et aL, Biodieniisity 24, 2040-2047 (I98S); in ooi p ora t ed haretai by 
rtfoace]. 11iefaydn)lysi8ofpqnide4HuttoaniUde8wassa^ 
M*lem~l;Eilanger etaL, Axch. Biochem. Biophys. 9S» pp 271-278 (1961); incotpcrated 
hecdn by tcftrence]. Ttypsutt tfagombint huinan plasnifl ksJlflaciii, poicino pancreatic 
kalUbdn, hnmaa fbetor XIa» and homan p!a^^ 

20 Aig-SBup| IMcRm et aL, Biodmistty 20, 7196*7206 (1981); inooporatfid herein 
tefbrenoe]. Mpq^tidediioestBrhydnjiysis rates were measuitd with 
4,4'Hlithiodipyxidine [6324 » 19800 M*lcnr^; Grasetti & Munay, Aicb. Biodsem. Biophys. 
119tpp 41-49 (1967); incoxpoxated herein by refoence]. ftpain was assayed widtBcrAxg- 
AMC or Bz*AiB-NA [Kanaoka et bI«, Cheat Riaon. BnlL 25, 3126*3128 (1977); ineoipofated 

25 herein by refaesoe]. TheAMC(7«amim>4-mediylooumarin)xeleasewa8foI^^ 

fliinrimBtrically (cxdtmton at 380 nm, end enmiston at 460 nm). CadiepsinB was assayed 
with Z-Aiig-Aig*AK: (Batrett and Kixsddee, Mdfaods EnrynoL 80. 535-561 (1981); 
incotporeted hevexn by lefiance), and the ATC C7-^niittO^^^ 
was fdlowedfliiorinutiicaUy (exdiatin a^ 

30 hnin&netytfarecyies and edpainnfimiaMiit were assays 

et aL, J, BioL QkooL 299, 12489*12494 ( 1984); iflfiorporated heretai by refecence], and die 
AMC (7-a]nino4-aetiiylcouinaxin) release was followed flnorinieBically (exdtadon at 380 am, 
andenuni8ionat460nm). ^i^maiic hydrolysis rates woe nieasured at various substrate^ 
inhibitor conceatrations, and values were determined by etafaer Uneweavei^Buxk plots or 

35 Dixon plots. 

Platelet manbranepemeobUiiym Ca^pain-inediaied breakdown of spectrin was 
measured by qoandtadve deasitomeiry of dte ca^^ 

doublet [see Siman et aL, Proe. Natl. Acad. ScL USA 8 1, 3572-3576 (1984)]. Platelets were 
isolated by a modificatioa of the method d TeacSk and Marrin [7. BioL Chenu 264^ 20723- 
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20729 (1989)1. Blood (15-20 ml) was dntwn torn mUe Spngue-Dawley las fato 1/lOth 
IIoba»of 100iiiMEmA-diiB«.saKicent^^ lantauttsatJaWipmrnadimcal 
cenaifagsatiocmniipennize. TtepUBmwa»nsuspendedml5inlofbnffcrl(136inM 
Naa 7 MM m 0^ mM NaH2P04. 12 mM NaHOOs, 2 mM MgQi. 2 mg/ml BSA 

5 (Sjsnia),5^aiMgtaco»e.22inMNa3cittattiflM)anditf^ 

iQoamqnatmfiirlOiiiinBiBS. Wattteaw w wash e d once in IS ml buffer 1. ton 
nsmpentaito 10? odlstoHo tafier 2 036 mMNaa 17 mM m. 0.42 mMNaHjPQfl. 12 
mMNaHC03.2nMMga 1 mgftnl BSA (Sigma). 5.6 mM ^ccos e. 20 mMHE PES (Sigma) 
pH7 4) and allowed to "lest* fea nnnimmaof 10 mimitBS atmomienqwaniie befow nse. 

10 MfltowwaddedtostocksoluikosmadefBBhitt lOOmplattteli, 

suspendcdiD 107 odli/Wltt tefftr 2. «i«««h«e* I ^lof aafaUb^ 

nfaDW «M oxpoanm to inhibitor (5 minntes exposnm to iono^ 

platelets wemteisolaladatl4fl00iimiforl0secinaBecI^ 
15 PACEsampIcbBflcr,andheattdtoSiO°C«ar3minntB8. 

Sflnipbsw«sia»j«aedtDSDS*ACffilii4-12%gr«diBmmlalgdi(N^»^ 

tnn8fcnedieitfancdliik>8(SdiWcteandSd«dlOi45tim)by«l^^ mssvim 

UockBdferl0minntB8in0L25%gsIatin.lftBSA.0J5%tritonXia0.a9%Naa lOmM 

T«B^pH7A mcubaiBdoveniiglitindieBame solutiflo c(»^^ 
20 wished3xl0mimiteswithlOmMTMs<apH7J,0.5%tritonX10aincubated41i^ 

wash baferidus aBsaBne phosphatase conjugaied gou anti-xabbit aniibocfy (BimacQ, and 

washedas above. Blotsw«devdopednsfflgthBBioradAPcoi*iii«B8Bbs^ 

(^nandiitivc deniltoastiy was iiaednobaiD values Ibr the tetactspeetiin 

150/155 kDa teeakdowa podoct doaUet 
25 Struemn^AeintfReladetaMps. Tkblcfrl andIV shows the hihibidon constants (Kj) 

folummlcato(7eteelaaiase(HL^poi ri n e paB nCTti 

catfaepsinO. TCpcptideandtetnpe pt id e1 rrt»!iett ni witliAla^ 

potentinhibiianorBLEaiidEfE. Amfaio add and d^epddekmteB with Alaia the Pi site 
seJBsspantdaadistdpepddes. Z-AIa-Ak-Abo-GO-OBzlisapotenthihibitorafehisiaaes, 

30 aadi^lacementaftheZgtoop(PhCH2CK:O0byPhCH2CH2CO-.PhCH2C:^^^ 

RiCH2NHiOO-, and PhCH2^raCS- would lesnU in good inhibitor stni^^ ChangmgdusR 
gniapofZ-AlarAla-Abu-CO<)Rfiom ethyl to ben^lorp^riftaoome^ 
equally poitntinhibiaw of ?EE. However, le^acemeat of eftgd by ben^l poop mZJ-Ato- 
Alit^JC KIft — T**" a trif**^'*'— tag" Ammo add and peptide lectoestenwidiPheia 

35 itePishearegoodiohilKtaisafchymotiypmandcadiepsinQ. MdWuc-Val-Pitt-H^ 
OR is a potatt inhibijoc of clqrnujxiypsiB and caihepsin a and replacetnent of 
groop by Z. beozoyl.PhCH2CH2S02-, PhCH2NHC0-. or PhCHaNHCS- would«e8uUin 
good aibibitcss for diymotiypshi and cadiqptin O. 
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Table n shows the inhibhi<m constants (Ki) fortrypsin* plasxnin, and several blood 
eoaguladoneo^rroes* Amino aod and peptide ketoesters with Arg or Lysi^ 
good inhiUtoTB of trypsin, although th^ inhibit blood coagulate Bs- 
Axg-CC>OEt is a better dsoinhta inhibitor dun Bz-^^ 
S I¥D>Ai8-0(>OBtai4Boe4>AeAo-Aig-(XKI&are 

iflhabitois becanse the inisracdons between tfte engine and inh^^ 
H-Oly-Lys-COOEt hihibits tfaiombin better dian Bz-Lys-CO-OEt, but this dipeptideketoester 
is a less potent inhtbiior fa htman plasma taillilndn. Tteefoze variation of the Uoddnggroop 
and an^ acid secpience in fte peptide ha oe s t eis wonM 

10 towaidfaidMdBalcoaguIadcmenqnDDtt 

thUea m and IV shows the inhlbiiiM eoitttants (K]) fa 
andealiminlL DlpepddelQmMBi8wtahAba,Fhe,orNtefaithePi8iteqndLeab 
arapcffiatinhiUnHsofcalpamlandealpafailL Z-Leu-Aba-COOEtisabetierbthibitorof 
calpaindianZ-Ala-AlapAbii-GOGEt by 500*1250 fold. Replacement of d»Z group 

15 (PhCH2000-) by similar gioaps such as FhCHiCHiCOt FbCS!2CH2SC)2*, FhCH2NGC0- 
, and FhCH2NIICS-woaU also resottfai good inhibitor stnie^ Extending die R^xmp to 
indbiidB lOiig^ alkyl groups or alky 1 groups snbsdttted widi ph^ 

membmnepetmeabilityofdiismhibitcv. I^»pdde and tripq^tidck ^oeste i s wife small aliphatic 
amfato acid teshtae or Fhe hi the site aie also good bihibiton fa pq;^ Z- 

20 Phe-PheCC>OBt,Z*Aia-Ala^var€C>OEt,attd 

MM>Suc-Vatno>Phe-CO-OMe an potent tahibiian of cadiepsui B« andieplacement of dieZ 
(FhCH20C0-) or MeO-Suc- gioup by PhCH2CH2CO*, FhCH2CH2S02-, PhCH2NIICX>, 
and PhCE{2NHCS- would also result hi good hihibitor structnres. Z- Ala- Ala-Abu*COOBzl 
inhibits papab ca. 3D fdd less potendy dtan Z- Alfr-Ala* AbupCO-OEt » thus chai^g the benzyl 

25 group to a smaller alkylgioup such as mett^l, or propyl wouhiinake better p 

Table IV shows die faJdbitiott erngtann (Ki) for cadtepsfai B, calpain I, and calpain n 
widi peptide ketoamides. Dipqiddecfi^celoanrideswifliAbuandPheindiePi siteandLmin 
die P2 site are potent faihi1)itotsofcaIpain I and ca:^»m Z*Lett-Abu-CONH«&is a better 
inhibitorofcalpaiiildianZ-Leii-FhfrCONH-Etby 14fold Rq)lacement of the Z group 

30 (PhCH2C)CS0-) by similar groups such as PhCH2CH2CC>-r PbCIl2CX[2S02% FhCH2NHC0- 
p and PhCH2^0ICS• would also rasuUm good inhibto The best hihibitor of 

caipafainisZ-Lea-AbttCONH-(CH2}2-A- Changmg die R3 and R4 groups sigmficantty 
iropnyves die khibitoiy potency toward calpamD. ThebMdipeptidesihibittirsaiediose 
which have long alkyl side chains (c.g. 2^Ixtt-Abu-CONH-(CH2)7CH3)» alkyi side chains 

35 widi pheir/1 substituted on the alkyl group (e.g. Z*Leu-AbU"CONH-(CH2)2-Pb), or alkyl 

g^ujn with a moipboline ring substituted on dm alkyl group [eg. Z«Leu«Abu-COIW*(CH2)3' 
Mpl,Mida^(CH2CH2)201. Dipcptideo-kBioamides widi a small aliphatic aarino add 
residue or a Phe hi dm Pi rite axe also good Inhibitois for cadiepsniB. HiebestinUUtorisZ- 
Leu-Abu-GQNH-Et and leplacement of dm Z (FI1CH2OCO-) by FhCH2CH2CO-. 
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PbCH2CH2S02-. PhCH2NHCO-, and PhCH2NHCS- would also result in good hdiiUiDr 
stmctuxBS. 

F^ytide ot-kBtoaniides andpqp^ 
plasmaasdUvcrthanthBixHiespondi^ lliepepddear 
5 ixramdes aid ketoaddsweie also imidinmme^^ Ext e ndin g the 

R3 gmip torn aDgrl gfoop or an alkyl gioiip sotaii^^ 

niGadBanepeni»rffilyoftlieinfafliim 

IntdHdotiMeduadsnL A oysmistnictnie of CBieoc4eBtoester bounding 

ofponrfngimnqniffferf«tage baa been conq^ 

10 obsevedbdiownbelovir. The acdve site Ser-19S oxygen ofdleenl9>wb»^ded to to 
caibonyl gioi9 of die tetoestBT to fionn a teoa^^ 
inteoctxoiBwitbdteoxyaniotthc^ Thtoatwct u ie weMM eBflctettahedo^ 
involved in pepdde bond bydni^sis and pxoves ttutt a-kcioesters are transition-state analogs. 
His-S7 is lydwgsn bonded to the caiboiylgroiy of die ester fi ^ 

IS bai^xroe on a seedon of FEE% baddwie hydiogoi bcmds to the mhibiior to Ibnn a P-ri^ 
anddieboi^iestBrisdiieciedtowaiddieS'subsitBs. The side chain of die Fi ammo add 
lesidueisIocatndindieSipodBtrfdxeeaiyne. faeacdonswidi fc eioa inirtft swoallbe 
fri iyif1ar gmytfadigtdigrewoBldbefl»ix)ssib 

wididieNHgmapafdieketoanndefmtedm»lgrospifR3orI^ IfR3 and/or R4 are 
20 loogersDbstiimentStdtendiqrwouIdniatefavcrabteii^^ 

eo^me. intfaecaseofkBtoaddSvtbetewouIdbenoRgioqyiointBtaawiditheS'sabsi^ 
and diese udubitors TOuId be sii^y tes potent dw die kem 



S*subirites 




His-57 



Val-216 ^ Ser-214 



25 iiieaedTOSiieof^stBineimiteases share semalfeats^ 

pEioieasesinchidingsu active site bisixdiiiexesid^ In placeofdieSer-195, cysteine proteases 

have an active site cysteine residue ii^nch would add to die keto 

peptide keto acids, ketoesteis, or keioaniidtt to f<Km an addna 

dqncted above except viddi a cysteine residoeieidaclng die seri^ AdHftional 
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imaacdcm wottM occur boween tbe 
and the inhihto which 

InhiUi^DeagtiaHd^lmian. The peptide and amnio add CD-ketoester.ap 
and cfr^tetoandde dedvadves, as shorn in ted 
S using msi7 of die ioteractiom that aiefoimd bo 

wiih lis substmtBS. In Older to design an faihibitar to a pait^^ 
is neccMiy to: 1) find die anrinottid sequences of good pep^ 
and 2) place diQse or sindlar amino add sequences into a Orket^^ 

G&*lGBtOacidy or 06* 

ketoanddesmictne. AddUoaalJntemeiionswIdidiBenqfneeanbeQbtt^^ 
10 group of die inhibitor to imitato die andno add nsUoestiii^ 

pcotoaseatdieSi'andS2'8ubsitts. I^e» mp te, ketoesters widiR« branched alkylgnwqw 
wouM interact eCfccdvdiywidi serine and cystrinepioiBam 

residues at P i' and/or P^', wMe kemesteB and mnidffs wifli R « alkyl tubstltoted widi phenyl 

would intfflBct effective wtth serine and cy^^ 
15 lesUoes at Pi' and/or P2'. IikBwiae.thBMi gitoupGanbetaiIondto 

subsittsofdiBenzyflse. This dcdgnstiatogy win also worici;riiettodierc^^ 

inUbitois am used in place of die pqdde snbstrato to gain in£^ 

sequence to place in ds]K»cster,kBtoacid, or teoanddeinhlbiM^ Thus, we am able to 

pmdictdiestructnmof new inhibitQis for otiiff serine and cyste 
20 knowledge of didr substrate spedfiddes, Onee a good hiUUtersinicoiiefbr a particular 

enignm is ftHmd, it is d»n posdUe to diange odw cha 

faydtophobidiy by adding subsdoients to die Mi or R»R3, andR4 gionps. 
Elastase is an a^nne which hydiolyzes most effective 

residues widismanalkylsidechainssucbasAiaandVaL MeC^Suc* Ala-Aln- Ala-Val-NA and 
25 Z-Ala-AlarAla^Ala-NA aregodd8nbsm(NA»4^^^ Tims die coiresponding a- 

ketoesttts iFAhrAJb^MaM^fdMCBtmAMMa^ am 

excdlemdastaseinUbiton. Suc-Pfae-Leu-Phe^Aisanexedlentsttba&atefbrdvm^^ 

cadiqisinG, and mast cdldiymtttes. Tlius.dieowespondingorkM>esterisanexceIlem 
. inhibiiorfivdiesedqrmottypsin-lilmeQsganes^ In die case of die cysteine protease caipain, a 
30 good inUhitor sequence is Ac-Uii-Le»-NI&-a We have found diatketoestosmlated in 

sinicnim such as Z-Leo* Abu<:0<]et and Z-Lei^^^ 

We have also found diat hetoanrides mlated in simcQire such as SUjCUp Abu<X)-NR3R4 and Z* 
Leu-Ph&CO-NR3R4 am potent inhibitors for ca^iain, 

lite following strnctnms am predicted to be potent inbiUton fOT d^ 
35 TlteinUUior sequences wem obtained tern pq^dde substrate and/ 
proteam Utemture; 

Z<Hy.LeurPho<XMJ-R ftircadicpsmOandRMCPn 
MeO-Suo*Ala-Ab-Ite-Miet-0(>Q-R farcadi^BinG 
Boo-AlarAIarAsp<X)4^R for human lymphoqfte gtanzyme B 
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for BMCP I GRMCP sntmastodl 
pRRsase) 

for Inmiaa md dog ddn d^niBBe 

ZXaHnj^Pta^OOQ-R fortanmpolylendope|idda«e 
Ato-Ro<X>Q« forDPPiV 



20 



25 



SuCrMii'Aitfta'yAClCyQtL 
10 SiiciyKCte>-ViI^V«tCO<HUata»«^ 

SBo.Al».AIrftol»<3>Q-R. ferdasolytiepwiBtaMeftBm 
IS GiH^pi»I^».CC)^RandI)M-Ab'fheiy8-<XWJ.R 

forfoctorXa 



f ur p orr i n f [rf '■«■ ■■■''^ «™' hmmwi phmM 



for hasnn skin txyptase 
for humaa lung tryptase 
for eacton Kb, Xa. XIa. XQaffid 
bovine plasma kaillifaen 

Gltt^y-Aig-CO^R farmoIdMSB 

Diis.Fl»«OnAJg<X>QR farptesmiiiogpBacihrtfor 

DiaJto.Ro.Aig«>Q* forwaivawlpiotBlttC 

MStp.AifrOC>Q.R forbcwtoe&ctorlXa 

30 ZGfy-Ats^XyQ^ forboviwftoirXaaiidXIa 



Z-Fho-Aig<X>Q-R 



for bovine fiuBv XDk 



Dns<3to<ay-Aig<X>Q4l ferhnnianflciorXa 
l>Phe-Pto-Aig-CX>Q«. l>MePIie*(D-Axg<X)^ and 
BooOJto^tt^-Aig^MJ-R forhnxnandnoaiHn 
35 Z-Phe<}lyArg-CX>Q-R for cypsin 
a-C6H4CH20CO.R»<ay-COO.ji-Bu ferp^ain 

C6H5CH2NHOCKily-Pt»e-Gly-CC>O^Pf 

for caih^siu B 
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wheie Q is O tecoesceR; and R is seteeted from the gtou^ 
aOeyl, C1.20 ^Ikyl ^ & fiisasfl group aoactaed to die C1.20 and C1.20 widi an 
attBdwd friieiiyl group snbsiitoied with XL 
wheie Q-R is OH f ketoacids. 
5 when5(^Ris^<R3lUandR3&R4aie8eIeetedindq)endend^ 

consisdng of H. Ci«20 ^"O^ ^1-20 cycUzed ailcyl* Cj.jo with a phenyl groiq> attached 

attached lAeivl gtoop subsdtnied wift 

disnbsdtnted with K, C1.2O ^ attached phenyl grovp tiisabstinited widi K» C1.20 

10 cydized alkyl with an attached phenyl group sobsdtnted widi C j.^q aikyl with a mmph^Hng 
[-N(CH2CEl2)Ql ring aoached dsoogh nitiogai to Hot alkyl* C 1 . 10 alkyl with a piperidtne ring 

attached through nicnpgen to dxe alkyl* Ci.io ^ 19^^ 

niBogea to the aSvI, C1.20 all^l widi an OH gioup anadie^ 

CH2CH20CR2CH2OH* C140 widi an attached 4fyiidyl gnn^ Ci.io ^ an attached 3- 

15 pyridyl group, Ci4o^>°^8i>^sci^2*pyrid|ylgro^ 

group, -NH-CH20i2-(44iydraxyphenyl)* and -NH-CH2CH2 

InVbroUses. Tousedieaboveinh]bitQn6tWm,diqrarodissdvedinanorgank 
solvem such as dimethylsulfoxide or ethanol, and axe added to an aqueous solution containing 
serine and/or cysteine prcKe^es. The final concentnuionofdxoaganic solvem sImU 

20 dum25%» The inUiiitocsniay also be added a» solids or in soqiensio^ Tbeserineand 
cysteine protease inhibitois of this invendon would be useful in a varieQr of experimental 
pnxedtties where protedysis is a signiiicam problem. IhchisicRiofdiesehihibitors ma 
ladioimmunoassay eitperiments would tesnlt in higher sensitivity. The use of diese inhibitors 
in plaana ftacttonadon procedntea would lesnlt in Mgher yields of valuabte pksm a fTn^^ mi 

35 wouldmakepurificadonofAeproteinseasier. The inUbitm disclosed here could be nsed in 

ckining eaverinients udUdng bacterial cutaniea« yeast and faun^ 

piodnct in higher yield. 

Tike novel compounds of diis m vention are efKcd ve in d» prevention of unnecessary 

proteolysis caused by cfaymooypsin^like* elastases, and tfypsin-like enq^mes in die process of 
30 pnri&adf»tOm9fM and storage (tfpqiddes and pfo^ 

by efibnive inUUdon of d^mosypshi. ebmse* tr^^ 

proteases. 

tnVbfoUseSn EfiBsctive inhibitors of the proteolytic fimcdbn of huxnanteuko 
elastase and human cadiepsin O (Tables 1 and IV) would have and-inflammaiDiy activity and 
35 can be used to treat and contnfl emphysema, adult respiratory distress syndrome and 
rfaeumatOBdardsitis. Effecdveinhibim of die proteolytic fimcdon of cbyniottypsm and 
pancreatic elastase (TaMes I and IV) are effective for thnapeutic use in ifgamigm ef pafieiMti 

Various o-ketoesters have anticoagulant activity as stown hi Table II by effective 
inhibition of die proteolytic function of blood coagulaticaenzytnam Odier 
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PQ«ae (^teoesteB can be wed to comtd protdn toniow 
nyocaBfial tissnedanigB. tnmcrineasta^ 
5 byeflBCfiroinhiWtiairflysowinalcaih^s^ 

uscda8neuioprotBCtaaBorte*etrcttnentGfiachBBia.8^ 

itatdm, K. R Ftoeney and J. R. Wbittte, eds, A*r. 
WariuD.Cpp347-3CT(l982);aninBOiponiedtareiBl^risfcB^^ 

sgggesteddiatoaiivoaiiiBoffliiB&nen^ 

PuIiB0MiyeinplV5emisadiseasechafaciBri»dhyi«>S«^ 

15 dBetotedesmictimofluagelasiiiiandalwolLTliedestnict^ 
assodaad wtt pilmoaaiy emphgrsona a» caused by UB^ 
[JaBo£F,C*« 83, 54-58 (1983); iacorpooiBdhewfabyi^^ A mmiber of proteases 
have been slunro u indiice enqrivKW to aidiiiils |]^^ 
59^598 (1971); K^lan, /. Lok Cfiii. MrL 82, 349-356 (1973); iu tum wat ed hoein by 

20 lefaBncelpaiticiitalyhaaattlenfcocytedasoseP 

inoopoatedbeRinbyie&reacel. Lentocytoelastase and other medtaiofs of in^^ 
lypeartoptyardemaseasessncbasiiwiPorartaneoiia^wqdiaodesynA 
Ear.J.Pedkar. i4a9M7(l983);iiiGO«po«odhewfabyiBfeBBBcelaiidadnltiB8p^^ 
disness ayndioine [Sndd^. «WmI Sdmce 64, 119-126 (1983); Lee et aUW. Eng. J. Med. 

25 304» 192-196 (1981): Rinaldo, And 30li 900^ (1982); incorpoiated herein by lefiaencel. 
Kis known tfiatin WTO aoiviv of dasiase inhMots cone]^ 
anttfiai whmMs of em^iygeniaaadinfianiniation tOaeneaa et aL, editon, Adwnca in 
Tnflaniini^"*««^V<»'-n.»«»»ft» i986;faeortwaiiBdhe«fabyidiB encel. 
ftopi^tede adninisBaaott of an iaWbteof etow aignl^^ 

30 -i-'»'H i Hi'f^ enplvsema pOeiaennanet aL. Am. J{ev. Resbr. Dit. 121. 381-387 (1980): 
Ijiceyetal, Sir. Jle9»6-./. 2.421-427 (1989); incQipowted Ttoathe 
novelinbibitnrsdeseribcdlieieshonldbeiBe&liiirthetteat^ ' 

ElaaaseiBhibittnlUOT be en u s e d oially,^ 
Ungs to i r<«"« studies CPowets, Am. Rev. Rgspir. DiSn 127, s54-«58 (1983); POwen and 

35 PffpiM , iim. tiggpir.DSs. 134. 1097-1100 (1986); diese two attides are incoiponaed 
hecefabyirference). The inbtbitos described above can be nsed by aqr of tfaeseioot^ 

DrugDelivery. For tlierqieatie use, die peptide arkaoestet8,a^ceto3nddes, and 0^ 
iKtoaeidsniaybeadnunisnedaiaUy.topiealfyorpatentBaUy. Ttetennpanttealaiued 
inrhrffflf giiheiitangnmt iqjMrinii. iuBawnoaa. iniiannacidai; inwsienial iaaeaioB orinfigioB 
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techmqaes. The dosage depeods primarily cm the specific 

therapy or pqplQdaxas. The ainomt of the individual doses as weU as tte 

Thopha nna ff ifn i ri calco ni poftiflnnsconi^^ 
5 siiitaMe for oral use, tar example as tablets, troches, leamgea. aquaong crt^y trmn«ffn tt i T n M , 
dispcrsibkpowdeis or graxiules, emulsions, haidw soft ca^ Dosage 
levels of d» Older 10 OJl fflg to 140 ii« per Ulognm of botfy w 
tieataeiitofaboTO''iiidieaiedcoiBlitu^ Ti$^aiamat 
acdveingedient that inay be comUiied with ca^ 
10 wmvaiydepeodingiipoathehofittiMedaiidtfaepai^^ 

iqeetion, die tiffirapeutio amoom of the pqptide ct4^^ 
ketoacids or dieff phaimaceotlcaUy accq)table salts ^ 

0.2to 140 mgAcg of body weight Administigtion is made bv imravcimiift- iflt «iifm«i>t^<ff ^ 
sttbscataneoiis ifl|jeetioou Acco8DdiPidy. phamacemical conyMtitioM t iii it m irTal 
15 admiaisifationwffleoniaininasiBgle dosage «^ 

dose. In additkm to the active jngredifl^ these t>haxmaceaticri 
containabufifcr, e,g. aphosphatebiifirerwhic^ 

also sodnmi chloride* mannitol or sorbitol fbr a4jii8dag the isotonic pie»nre. 
A composilion for topical application can be fionnu^ 
20 Jdly or an oify solution or suq)entlon. AcQa^osidottintfKfimof anaqueousscflotiQiiis 
obtaiiwd by dissolving the coa^oands of dds mvendoa in acpieous boflbr sdnthm orpH4 to 
6J and if desized, adding a polymeric binder. An oilv fbrnmlatjon for tepioii «p pHi>^i^f^ ffl 

obtained by suspending die compoimds ^ diis in vendon in an oil, opti^^ 
of a swdling agent such as ahmnnhmi steamn apd/or a tmfftciaTir 

25 

SYNIHETICMEIHbDS 
TheketoesterinMbitusaiepcqpazed^atwostqiDa^ lUs 
ppocedne can be udUzBd with eidier amino acid derivat^ 
derivatives, or tetrapepdde derivatives as shown in 

30 

M,— AA-OH ' ' - EnoiEMr ■ M^— AA~C0O.R 

M,— AA-AA— OH ^ EnolEster ^M,— AA-AA— COO-R 

M,^AA-AA-AA-OH Enol Eater — ^M^— AA-AA-AA-COO-R 

Ml— AA-AA-AA-AA— OH Bid Ester -*-M,— AA-AA-AA-AA— COO-R 



aUBSTTTUTB SHEET 



wo 92/12140 



PCrAJS91/09801 



The precQisor peptide can be ptqnnd 

inpitiikMdxm^oAuTkePepii^ I*9.piiUisiiedin 
igT^'lPS? by Academic Pros and HonbeiH Wqi Methoden dcr Qrganischen Chenric, VoL 15, 

S (bodi le&ieaces incapcuaied b^ein by refeteuue). 

TheM|giDnpcaabeintrodncednsingaiigTnbcf ofcl^^ scfaemisst Astit 

ooidd be intinAieed dfaeet^ n aa anino add o 
Mx graqi Gcmld be famodoced by leaedoe vriib an a^ 
Ota gioup to give die same ixioduct(bGttcmi). 

10 

H-AA-OH ^ Ml— AA-OH 

H-AA-O ff ^ Ml— AA-0 FT rr^ Mi— AA-OH 

The ttcfamqaes inndocdon of die Mj gicnp 
Peptides, Houben^WeyeU and many other textbooks on organic symbesis. Fdrexanqsle 
x«[^ion widi ^anase or p'oitniphefly 1 cyinaie wooU i 

IS NH2CX}-). R»ctianwidiMiB2NCX>awoiiUintiixliic^ Heacdoawidi^ 
nitiQplieivldiiocarbamaiBwoiiUintnKluceBd^ Reacdbn 
widi NH2SO2CI wootd inttodnce die NH2SO2- gnaop. Reaction wiibMB2NSp2C3 would 
introduce die Me2NS02- Stoop. Rcacdon witbasubstitntedaUgrloraiylisocyaoaiewoald 
fp»T»*T"^ y*^m^^Qrv^ grmip where X is a sabarimted aBcyl or aiyl gronp> Reaction wbha 

20 sttbstitptedalkyloraqdisothioqyanaiewooldintrodttce^ 

snbstntotedall^l or aryl group. ReacdonwidiX-S02-Cl would introduce die X-SO^gtoop. 

Rieflnfmt with a ffitfc«*^HttM alieyl «r aryl flrfd ehlftrftfe wftulA iiitmdiinp. an atsji gffMp (M « X« 

CX>-), For example, xeacdonwidiMeO-(XKH2CS2<X>^ 

whereXt5aC2alkyl8absdtDtBdwxdiaCiaIl7tOCO-gfOop. ReacdonwidiasobstitiitBd 
25 alkyl or axyldifoacid chloride woiddimroduce a tfdoa^gr^ Reacdonvridian 

a yi K^|^4|ti ff;M a IVy I rtr aty 1 fintfony I chlmdc wonld intmdnee an X-SQ2* ponp. Forocample 

leacdon vddi daasyl chlodde woidd give die X-^02- deriva^ 

monosubsdtaiBdiiridiaAiiedvbiiibiogrcinpy ReacdoawidtasBbsdintBdaDgflorafyl 

chloroforniafewoiddxnirodnceaXOCO-gropp. ReacdonwidiasabstitotBdalkyloraryl 
30 chloiodtiofoanaXBWDnIdinaodiiceaX-0*CS-. Tlietc are many alternate reaction sdiemes 

which could be nsed to iamxloce aU of die above Ml groups 

AA-OR'. 

The Mi-AA-OB deiivadves couU diea be used diiBCdy in the 
could be convened ima die dipeptides, oipqiddcs, and teaapcpddes Mx*AA« AA^QH; M {• AA* 
35 AA-AA-OH, or Mi *AA-AA-AA- AA-OH which could be be used in die Dakso- West reaction. 
Tl« substituted peptides Mi-AA-AA<%Mi^AA-AA-AA-QH. or 
could also be piqnreddirecify fiomH-AA-AA-OH. H-AA-AA-AA-OH. or H^AA-AA*AA- 
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AA-OH»ing±e reactions described above feia^^ Ateiately, the 

M group could be tooodneed ^ reaction with carboy 

QR*,Mi^-AA.AA<»'. orMi-AA-AA^-AA-OR', followed by die removal of die 
-blocking gPMqi R*. 

5 TheRigroiyind»ekeiocstersiiuctaic»i8inBodBceddnria«dieP^^ 

by reaction widi an oMlyl chloride a-C0<X>O-R. For ewnnple, reaction of Mi-AA-AMJH 
witfiediyIoxalylchk»dea.CC><X>O.EtgiTOdieketoe8iBrMi-AA-^ Reaction 
ofMj.AA-AA-AA-AA-CHI with a-GOOOO-Bzl would give du keJoesterMi-AA-AA-AA- 
AA-COO-BzL CaeailyawidevarieiyerRgronpicaabelarodDcediniDdiekBioenBr 

10 itracttrebyreacdonwiAvaitauaallgdoraiylaligfloM^ylchto^ -niB 
oxatyl chlnides are easily pvqpand by reaction of an alkyl or oyhdkyl aloobol wi^ 
cUoddea-OCKXMl example, BzlO<XKXW3 and n-Bu-O^O-CO^ are 
by reaction of respectively bmqrl alcohol and butanol widi oxahfl chlori da h, y^ia, of 50% and 
80% [Wanen, C B.. and Malee. E .1, J. Cauomatogxaidqr 64, 219-222 (1972); ineoiporated 

IS hcmn by icAiouuc]* 

Keioacids Mi-AA-QMHi Mi-AA-AA-O)^ Mi-^^-AArCOOH, Mj-AA- 
AA-AA-AA-GOOHL are gemally pr^ared fiom the ooaespo udfa g ketoesten Mi-AA-CO> 
OR.Mi^.AA.<XVOR.Mi.AA-AA-AA<X>OR,Mi-AA.AA-AA-AA-a><»by »rkoK^ 
Ivdfo^ysia. lB8omeea8eB,itmiqrbeaBce88aiytOB8eodiwaiediodS8ncha8hydrogenofy8is 

20 ofabe^qrlpo^p(R-Bd)oradddeava8B(Ra^bu^yl)tooblamdlBkeloacid. Thealtemaie 
medu)ds wQidd be used when die M giDi^ was labile to aOEBifaie hydrolysis. 

Ketoamides Mi-AA-0>NR3R4, M.AA.AA-OO.NR3R4,M-AA-AA-AA-OO.NR3R4, 
M.AA.AA.AA.AA-a)^ni3R4werepreparediiidirecdyih>mdielceinestB». Theketone 
caiboiylgionp was first pioiBCtBd as shown fa ti» foltowing scheme and tiie^ 

25 «w prepared by reaetioowidi an amfaeIH«3R4. The ilhistt^ 

widi odicr prottulng groups. InadAlon,dweaaespondiagkBtonideottldbBusedasa 
precunsor. Blockfag die ketone caiboivl group of die fceioacid and dam ooupUiigw^^ 

H-NR3R4 usfag standard pqitide coupling leagems would yieM an haetmedlaie w^ 

tiaobeddihickBdinfimnriiB lfiffiviiinH fp 
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Rt O Rt O 

I H-NRaR4 



10 



15 



20 



25 



1 O • i 
Ri O 



GenrndSyadittteUeAeis. lMettodKnitei»lBd,iiiatariiliwnBQbiaiBedfiQai 
.^«n«iBBrfri «iip;JiMMidiaed wlito Mdtfa^pdmwBsenteawiiha 
BBddcapDayqpaniniandarBincentelBd. ^NMRspecnaweiedctHnnnfidoaaVailan 
GoniniSOO. caieniical!hiteaicc3qiiBSsaihippm(«)iel^ 
Flash colmna daomaiognphy was pofismBd wiib Univetsal Scientific lioc. sOiea sd 043. 
Etecma^n^aa BUM spectia (MS) of novd cooqion^ 
112S qieeiiDmeiBr. lheinri^ofa]lcoiiipoaiids«Bd)eekBdbytfiiit4qrerdB^^ 
oa Baker a2SaF silica gd piaies oibig ite fbUowing soWm 
vfr. B, CHCUAfcOH « 100: 1 v/v. C AeOEc D, 0103 WeOH » 10:1 vAv; E, 
n-Bii{MtAcOIiTir-H20 = 4:1:12 v/v: F, OKajMeOH » 5:1 vM G. AcOEeMeOH » 10:1 
v/v: H, a-ft)20. 1, OKljMeOltAcOH » 80: 105 v/v, J, CHOjMeOItAcOH - 9553 v/r. 
K, AfiOECAcQH » 200:1 v/v; L. €3103; M. Ofa^MeOH. » 50:1 v/v 

An&io aeU ned^l es w l^dnodiloridea were fs^aiBd acoo^^ 
aLlHtfi'. Chem. Acta 33, 568 (1950); 36, 1 109 (1953)1 in a scale over 10 mmol or accoidiag 
to Raebde t^. Org. Chan, 28..2898 (19€3)1 in a scale of 0.1-1.0 xmtL 



Yield (^) 
100 
98 
98 
100 
100 
93 
98 



DI^va-OCHj-HO, 
L-ne^XB^-HCl, 

DL-Aba-OCHj'HCI. 
L-Lea-OCE^-Ha 
DL-NIe-OO^-HQ 
4-a-Pl»OCH3'Ha 

N-Aqrlannno aciib was syntiiesbBd via Sefafl B e n- BamBaim leaciioa (M* Beignunn. L. 
Zeivas. Chm. Ber. 65. 1 192 (1932)] in tiie case when tiie acyl granp was pheigrlsnl^Amiyl. 
2raapbtfaylsulphanyl or benzoj'L 



mpC^ 
U3-116 
90-91 
159'161 
148-lSO 
1455-1465 
120-121 

184-185 (deconqi.) 



niip. (Uteratnie) 
116-117 
98-100 
158-160 
150-151 
147 

122-123 
185-186 
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10 



15 



20 



25 



30 



35 



2-Nap502-L-Lai-OH 

2-NapS02-DL-Aba-QH 

2-NapS02-L-FheOH 

PheS02*DI>Abo<3H 

PhCa-DL-AboOH 



49 

51 

57 

44. 

64 



U5-116 

150.151 

148-148^ 

142-143 

141-142 



TLCai^duent) 
0J8 I 
0^0 I 
0.48 K 
OJl K 
0.64 K 



N-Aqrlandiio adds villi 4-niediy^ieaiaa(ac 2Kl-prap^)peoaiiott and 
T-fdieaylfa^Binipgraupwissyotfaesizedinatwo TheN-acylainlnoadd 
methyl ester was obtaizted fitst and tfaea was bydrolysed to the free N-scylainino add. 

N-ABfUojoiiioAeidMe^lBnBniQeHeniProtedurt). ToachiIled(10'Q8lBiiyef 
theappppriatBanrinoaddmeflylCTterlydioclilorideOO 

dowdy (teaqiL 10-lS 40 mmrf irieriylanrina nr N-mgthyiiti<yphnWt^g and riwM the reaction 
mixtniewasstinaltoSOninutBsatthUteoqienfi^ Then 18inniolof«qi|iroiniate«dd 
chloride (len^ 10- 15 "^^m added slowly to die reaeibnisdxaBeanllhenaeito&mixt^ 
wBsstnredovenightatrooniiBnipennae. The pxec^iitated hydrochloride was filteied, washed 
OB a Itaind with 2 X 20 ml benaoe, and the collected fQtiBtB.was washed snce^^ 
50 nd 1 M HCl, 2 X SO na Sff NaHOOj, 1 X 100 ml BL^O, 2 X SO ml satd. NkO and Aied over 
MgSO^. AfierevaporationardieidvettinvacaoOotivi^ontoiXllwie^^ 
pmiQr CHjC) and oaed for die next itq> (ivdiolysls). 

Yield (%) mp(*q 
(CH3)2CH(CH2)2CX)-DL-AbttOCH3 80 oQ 

(CI^a^a^)2CHC0-DL-AlniOCIi^ 96 117-118 

Ph(C3l2)^DL>AlniOCH3 72 ofl 

Hydrofysb (General Procedure). To a soltuion of 10 xnmole die appropriaiB 
N-aeylanono acid mediyl ester in 100 tnl of oediancd was added in oiie|xnt^ 11.25 tnl of 1 
M NaCttI ( 1 1.25 mittfl) and die leacdon mixture was stiired tfaiee hoins at 
Then die leactioa mixore was eooled to 0 "C (ice-aatt badi) and addiiled to pH a 2 widi 1 M 
HQaq. To ddsreaedanmixnm was added 100 ml ediyl acetate, itansfaxed to a sepaiaioiy 
funnel and organic bqrersqmaied. Hie water U^er was satmatedwidi solid NaQ or 
(NH^)2SO4andreextnctedwiih2x50mlAcOEt The cdteetedotganie layer was washed 
widi 2 X 50 ml i^CdeeoIoiizedwidi carbon, and dried over MgSO^. After evaporation of the 
solvent in vacuo (iotavq)otator}, die lesidae was diecked to parity (TLC) and in die case of 
conounittadon was aysiallized fiom an qqaopriaie sdvem. 

Yieid(%) mpCQ 
{CH3)2CH(CH2)2CO.DL-Abo-bH 92 1103-112 

{CH3CH2CH2)2CHCO-DL-Abu-OH 99 126-127 (n-octane) 

Ph(ai2)jOO-DL.Abu-OH 89 llO.H2(n-octane) 

N-A^dipqidde medqd esters were synthesized via die HOBt>DCC mediad in a DMP 
solntnn [Kihdg and Qeiger. Chm. Ber. 103, 788 (1970)). 
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XICUl\7!>J 






OA 




U.O / o 


OP 


86.87 










7/ 












99 


0^ BO 

86-88 


0,33 B 






0,26 H 


80 


91-92 


0.79 0 


97 






65 


112-132 


0.77 J 




Oimdil dysiill) 


0.68 K 


99 


oil 


039 A 


90 


97-983 


0.63 A 



Z'Lai^LrNVfrOCB^ 
Z-LeitUPheOCE]^ 

5 Z-Leo-L-He-OCHj 

Z-Leii-DL-AbihOCB^ 

Z-LeiHL>LeaOCE[3 
10 Z«Leii-DL4ILeih0a^ 

^NqaSQj-LBOrDL-AIm-OCHj 

IS N-Acyld^iqnideswm obtained by iiyto 

general by^ndysispnxeduie. IntfaecaseofNwnilphQnyldqpqilideffledqles^ 
ofdiB siea^esiertmi9dK0ly»dvd{h2^4qaiv^^ 

Z-Leo-LAoOH 

2S ^IfB-DL-AboOH 
Z-Len-DLi4LB»OB 

30 Z-NapSOj-Lea-DL-AbD-OI 
24ibpS02-LBn-L-Lea-QH 

N-Aqrtcpeptide meiiiyl eaen were synrtirsiTWl via HOB^DOC method ia DMF 
solniUm DSSnig and Qdgff. Cfton. Ber. 103, 788 (1970)]. 

Yidd(%} mpCQ TLC^duent) 

35 2^Leit-Leu.AbaOCH3 87 140-14U 030 A 

Z-Lett-Lea-FheOCHj 76 158-159 0.83 J 

2^apS02-Lctt-Lea-Abn-OCS} 97 >200 032 A 

N-A^ln^KfAide wen obtthiBd tfaRn^ hydiotysis of Ac qiprc^nate mtilayi esten via 
genBnlhydiofysisiBaeediii& fiidiBeasBafN*SD^pfaflayltii|iqNid»inetlgflesier, leqn^^ 









100 


117-1183 


0.11 


A 


92 


105-1063 


0.28 


C 






035 


0 


79 


77-79 


0J2 


A 






032 


C 


99 


glass 


0.61 


G 


97 


^bos 


036 


I 


98 


93-96 






87 


104-114 


0>I8 


K 




Oiqnidoysiil?) 






97.4 


180-195 (decamp) 


038 


I 


94.0 


68-70 


032 


I 
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of methyl ester was faydndy zed with 2^ eqidvalen of 1 molar NaOH to foira d» sulfommide 
sfldiomialt 





Yield 


tup CO 


TLC 


(Rf.duent) 


Z-Lea-Lctt-Aba-OH 


97 






0.69 


I 


Z-LNHLea-PhfrOH 


98 


glass 




0.44 


K 


2-NqiS02-LBii4«»-AI»-0H 


8S 


l93-19S(deconi» 


033 


I 










0.32 


J 



The fdlowing detailed exaoqiles a» given to 
tplindtitfaiaiiy inamiert 

EXAMPUEl 

Z-AbhDL*Ab^OOEt TUscoiopoaiid was synthesized by a 
ptoce6m[Cbsa»tta^J.Ch£m.Soe.PeHd^ Toasdnedscriutioa 
of Z*Ala-Ala-GH (880 mg, 3 mmole), 4-diinediylaminq;yyridiiie (15 mg, 0.31 minble)* and 
I^nndine (0.8 roU 10 mmole) in tetrahydioflixan (3 mL) was added etbyl oxalyl chlc»ide (OJ 
mU6nmide)atarate8ufiBdrattoimtiateiefluxin^ Ihemixtuxe was^ntlyti^uxedforS^ 
h. Theniixtigcwasticatedwidiwaier(3mL)andsto 

SOmin. Tlie mixture was &uraetedwiAedqrl acetate Tbeorganie extracts wetediied and 
evaporated to (Atain the iesidi2e(L45 g). The lesidue was chxomatogni|died on silica gd and 
eluted with CH2C2 to give the enol ester fnoduct, oD (500 mg. 37%); single spot on tic, Rf2 » 
0.67 ((3ia3:NfeOH o 9: 1); MS, mJt^ASl (jS/t^^l). To a stixxed suspension of the enol ester 
(2 10 mg, 0.47 nund) in anhydrous ethanol ( 1 mL) at loom temperamic was added dnqiwise a 
solmionctfsodiunedieKidetaediandundl a dear yellow sobs^ The ethanol was 

dtt^ removed and the roiduewK treated with ether. Tteetesolndm was washed widi 
water, dried, and evaporated to give a residue. This xesidue was dtXDmatogiH{dml on a silica 
gel and the prodnct was eluted with methylene chloride. The solvent was removed, and the 
peptide ketoester Z-AlarDLr A]a*C02& was obtamed as an semi-solid ( ISO mg, 92 %); shlgle 
Spot on tic Rfl 0J8 (CBO3AIe0H » S:l); MS, m/e » 351 (M-^4-1). AnaL Calcd. for 
C17H2206N2- W H2O: C, S7.29; a <U2; N, 7 J& Fbnnd: C, 57,23: H, 636; N, 8.17. 

EXAMPtEi 

Z^AIa-Ala-DL-Ala^COjEt This conqpoond was prepared from Z- Ala- Ala*AIa«OH 
using the same proeeduxe as described in Exanq)le 1. The product was ciystallizedfiometiiyl 
ether m 23% yield; shigle spot on dc» Rf2 o 031 (CSClyMeXSi » 9: 1); mp 143- 144 ^; MS, 
m/eo421(M^). AnaL Calcd. for C2oH2707N3:C 56.99; H,&46:N, 9.97. Fonndfa 
56.96: H. 6.49; N, 9.92. 

EXAMFLE3 

2^Ala«AIa-DL-Abu-C02Et This compound was psepared from Z-Ala-Ala*DL- 
Abtt-OH in 1 1% yield by the procedure described hi Example 1 ; smgle spot on tic, Rf2 « 0.60 
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ffSSa!yMdCm^9:l)',mp lIMl3°C:MS,iii/eB436(M-*-4-l). AnaL Calcd. for 
C2iH2907N3-iy3 H2P: C 57.13: H. 6l75: N. 9S1. Fomid: C, 5738; H, &82: N. 9jSL 

EXAMFI£4 

Z-Ala-Ala*DL*Ny8-C02Et This con^mnid wis prqnied ficom Z-AI^-ff^-OH in 
5 20% yield by die procedne described to Example 

(CBO3^MeQH-5:l):MS,in/e-4S0(M'*'-<-l). AnaLCalcd. ferC22H3iO^-H20:Ci 
56JI: H, 7.11; N. 8.99. ¥omii C 56.42; H, 7.08; N. 9M. 

EXAMPLES 

2^AlaFPro*DL-A]a-C02Et Thu coinpoiiiid was pn^ared fiom Z*AI»>Fro-Al»- 
10 OH.di^drfieaylanriiie in 19gyi^lyifae pw ce dur e described in EMBy^ 
tte.RfZ-aLS5(CBa3:MMH-9:l):MS.n/!Bc-447 (M^ AnaLGdedfiir 
C22H2907N3-1/2 B20: C 57J8; H. 6.62: N. 9.21. Fooad: C, 5745; % 6.68; N, 9.17. 

EXAMPI£6 

Z'Alfr'Ata^AIa-DL-Ab-COiEt. The compound wis pr^aredfiom Z^Alft-Ata^Ala- 
15 Ab-(aiia 7% yieU by the pmcedme described is ExaiqilBl;riiigle spot on tic, Rf2a<^ 
(CBOyt^uaa - 9:1); 163*165 *C; MS. n/e » 493 (M'N-IX AnaL Cded. for 
C23H32O8N4'l/ZH20:C55i)8;H.6.63;N, 11.17. Fbinid:C.54^:H.653;N, 1U4. 

EXAMFLE7 

Bz-DL>Piie-C02^ This compound was piepaied fiom Bz-Ffae-OH m 36% yield 
20 1vdiepracedii»descdbedbExaii^l.oil.sing^sp(ttontIc.^»0.61(aia3d^ 
9:1); MS. m/e s 325 AnaL Caled. for C19H19O4N.I/3 H2Q: C, 68.8(fc H. 5.98; N. 
4J2. Finnid:C 69.10: H. 6.09: N. 438. 

EXAMFLE8 

MeO-Sao-Ab>DL-Ab*C02Me. This compound was prepared from Me0^ao> 
25 Ala-Ala^ in 22% yield by d)B same procedom as dscribed in Exan^lel. except that sodimn 
medioodde in medmnd was used for end ester hydrolysis, single spot on flc. R|2 a 0.43 
(CBa3di«eQH-9:l); MS. mA-317 OnC^-fl). AnaL Calcd. for Ci3H2qP7N4.1/3 Hsp: C. 
48^44; H.6>I6:N, 8.69. FomuL Q 48J6: H, 639; N, 8.69. 

EXAMFLE9 

30 Me0^ac-Ala-AIa-Pro-DL-Abti-C02Me. This compound was inepared from 

MieO-SnO'AIa-Alft-nto-DLpAbvGH in 22% yidd by die proce dui e described in Emmple 8; 
foam, single spot on de, Rfl » 0.66 {CBDisMtXXL a 5:1). AnaL Gated, for 
C22H3409N4-H2O: C. 5133; H. 7.02; N, 10.85. Fwmd: C 5L11; H, 7.03; N, ia88. 

EXAMPLE 10 

35 Me0^iic*VaI«Pro>DL-Phe^02Me. This compound was piqiaied from MeO* 

Soc-Val-Pro-Phe-O? in 42% yield by die same procedure as dncribed in Exasqde 8: foam, 
sm^ spot on tic, Rf2037 (CHa3:MB0H« 9:1): MS, m/e »517 (M^). AnaL Calcd. fat 
C26H3sOgN3-2/3 H20: C 58.96; R 6.90; K. 7.93. Fomid: C 58.92; H, 6.96; N, 7,89. 

EXAMFLEll 
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Bi-0Ir-Ala«C02»ii*BiL Thb Gonpound was prepared bom Bz-Ala-OH in 45% 
yicldbythepiocQdiiredescffiiedinEiuniipk 1, except diatn-bucyloxalyldiloridB was os^ 
the Dakin-Westxeactsm and sodium n-buio»de in n-butaaol was used for etiol ester 
hydrolysis: coloriess oiU single spot on dc, R{2 « 0.72 (CHOyMeOH » 9:1); MS« » 277 
5 (M+). 

EXAMPLE 12 

Bs-DL*Ala<<;02Bzl TUscoaqmnd was prepared fimBz-Ala-OH in 26% yieU 
by die precedme descnbed in Example 1» ex^ 
of edxyl oxayl cUoride aiul S(Xlium bcQzytoxide in benzyl akc^ 
10 hydrolysis; single spot on dc, Rf2 i>a69 (GBDs'AfeOH » 9:1); mp 95-97 ^ MS, m/e « 312 
(M-I--I-1). AnaL Cakd to Ci8Hi704N-l/2H20:Q 67.48; 5.66; N. 4.37. FbondiCt 
67.78; H. 5 J5; N. 4.66. 

EXAMRJSU 

2UAIa-bL«Aia«C02*«*Bik TUs compound was prepared fiomZ-AlapAlA-QH in 
15 14% yidd by die procedure described in Example 1, except that n-butyloxalylchbride was 
used in die Daldn-West reaction and sodium n*4}utQxide was QS^ 
single spot on dc, Rf2 » 0.45 {(XBClyMtSM » 9:1); MS, m/e = 378 (fA^. AnaL Calcd. for 
Ci9H2fi06N2.1/3 H2O1 C 59.35; H. 7.00; N, 7.29. Pound: C 59^1; H, 74)3; N. 7.10. 

EXAMFLE14 

20 Z*Ala-DL'Abi*C02BaL TUs confound was prepared firomZ^Ala-Ala-OH in 36% 

yield the procedure described in Exanqde 1» except that ben^l oxalyl chk^^ 
die Datdn-W^ticacdon and sodium beosyloxide in beazyl alcohol was used fc^ en<d ester 
hydrolysis; single spot on dc, Rf2 » 0^5 {CXayMgXM o 9:1); MS, m/e » 413 (M^^l). 
AnaL CUcd for C22H24O6N2: C,64w06;Ii 5.87; N. 6.79. Fbund: C. 63.79; H. 5.95; N, 

25 6.72. 

EXAMPLE 15 

Z*Ala-Ala»DL-Aba-C02BzL TUs compound was prepared from Z-Ala-Ala-Abu- 
OH in 31% yield by die procedure described ill Exan^le It except du^ 
was used fai dm Dakin-Wcstieactionairi sodium benaytodde in be^ 
30 endcSfiBri9dndy8is;8idgleqpotoade.Rf2.a40(CI^ 

MS, m/e ^ 498 (M++1). AnaL Calcd. for C26H3i07N3-2/3 H2O: C 61.28; H, 639; N, 
8.24. Found: C 61.14; H, 6.65; N, 7.94. 

EXAMFLE16 

Bz-DL-Ala-COOH. The hydrolysis procedure of Tsushima et al. [/. Org, Chem. 
35 49,lI6Ml69(1984)]wBSused. Bz-DL-Ala-OO2Et(540mg,2.2mmol)waSBddedtoa 
soludon of 650 mg of sodium bicazbonaie in an aqueous 50% 2-propamri solution (7.5 mL of 
H2O and 2-propanol) and stirred at 40 under mtrogcm. Afker adding «byl acetate and a 
saline solution to the reaction mixture* ibt aqueous layer was separated and ^^^^^r^ widi 2N 
HQ and exttactedwidiediyl acetate. The organic layer was dried over magnesium sulfs^ and 
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diesiilvBitwasxeiiiovediiiuleriBdaeedpesniie. The nude faydto^^prodiut was 

(150 nig, 31%); singlB spoton Uc Rf* » 0^ (n-bwawUac«ic acid.-pjrridineJl20 - 4:1:14V 
AnaL Cakd. fisr CnHii04N-3/4 H2O: C 56.28; H, 5J7; N, 5.97. Foaad: C. 56J1; H, 
5 5.46: 5.66. 

EXAMFLE17 

Z-La»>DL4<v»<:00Et TlibeciiBpoitndwasFiqitied&omZ^I^-NvfrCHineO 

% yidd by die pioKdme described in Example 1; (dl^ cme spot on dc, Rf a a49^ 

(CBasHiSeOB. - 20:1). NMR (CDOa) d: 0.91 (t. 9H), CH3; 1 (t, 3H), 013; 138 (q, 
10 2H), OCH2CH3: 1.64 (n, 6H), CH2: 1.85 (m. IH), (3I(CE^; 434 (m, IH) 

CH2CaiaiaCOOCH2F«a3NH; 5. 12 (d, SB) NHCH(C0)CH2 md qCHiPte 532 (d. IB) 

NH; 6.71 (d, IH) NH: 736 (I. SH) Jfc. 

ZjjBD^SLJVvfrendestEi; ttepwctnstg of Zjjeii-DL-Nv«!-O00Et was ly nd i esia ed by 

die sane pracedaie as des(»bed in Exanq)Ie 1 and punfied by CQhim^ 
15 one spot on tic NMR (CDQa) d: 0.96 (t, 9H); 1.25 (t, 3H); 1.41 (t, 2H); 134 (m. 4H); L72 

(m. 3H); 2.80 (t. 2H); 4^ (q, 2H); 4.43 (q, 2H); 5.16 (q, 2H); 533 (s, IH); 737 (n. 5B); 

1133 (S, IH). 

EXAMPLE 18 

Z«Lai>DL-Piie*COOEL Tins coovonad was prepared fiomZ-Leu*PbeOH in 30 
20 %yieidbyiIiepiocedax6descdbedittExan9]el:aiI,onespotontlcRfB0.47 

(CHa3-.MeOH = 50:1). NMR (0x33) d: 038 (d, 9H), OCH2CH3 and {CSb^ijPHi 1.35 (q. 
2H), OCH2CH3; 136 (q, 2H). (CI^)2CHCH2CH: 3.03 Cai, IH). (CH3)2CH: 432 (a. 
2H). NHCH({30)CH2; 5j08 (f, 4H) CH2Ph; 5v40 (n. IB) MH: 6l61 (d. IH) NH; 731 (a. 

5H)I*; 735.(5. 5H) Ph. 
25 ^XjEa43L-Fhe-a»ltsiBr.d»pxecaisorof2^^-DL-Pto<X^ 

jjamn pmje ffif^ T «» Hpsf-rihed in Ex2iqde 1 andpuxifiedby coInnmcfaianiaii^^Bqiliy.oil, 

one spot on lie. NMR (0X13) ± a86 3H); a99 (t, 3H); 1.24 (t. 3H); 1.40 (t, SB); 132 

(m. 2H); 1.83 On. 2H): 423 (m. 4H): 439 (q, 2H): 5.10 (t, 2H); 5.18 (s, IH); 7.26 (m. 5H): 

734(m,5H);8.89(s.lB). 
30 EXAMFLE19 

Z-Lm-DL-Abu-COOEL This conq»und was prepared &om Z-Leu-Abn-OH in 33 

% yield by die pncedue deseiibed in Exan^ 1 : oil, (me qwt on dc, Rf a 0.66 

(CHOsdkleOH » 20:1). NMR dCDOi) d: a96 (I; 9H). OCH2CH3 and dXjUjPB: 136 (i; 

3H). CH2CH2CH3; 137 (q. 2H), OC^iCHs; 1.66 (q, 2H), ((3l3)2CHCH2CH ; 2.00 (nu 
35 IH), CH(CH3)2; 4.12 (q, 2m CHCH2CH3; 4.34 (m. IH) NHCH((X>NH)(3l2CH(CH3)2; 

5.12 (q, 3H) CH2Ph and CONH(Et)CHCOC»0; 539 (t, IH) NH; 6.79 (d, IH) NH; 735 (s, 

5H)Fh. 

Z>LRi-DLrAba-enol esicr. die pseeusor ofZijea^Xj-ASxurCOOEx was syndusizBdlqr 
fhP fa^«t pg(!mlnig^ffi<fagaihedinExanqileI aadpniifiedliy^ 
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one Spot on tic NMR (CDCD) ± 0.98 (u 6H); 1.12 (t, 3H); 12A (u 3H); L41 (u 3H); L73 
(m, 4H); 2.86 (q. 2H); 4J2D (q, 2H); 431 (m. IH); 4.42 (q» 2H); S.IS (q, 2H); 5.21 (s, IH); 
7.34 (m,5H); 11.29 (8. IH). 

EXAMFLE20 

5 Ala-DL-Lys-COOEt>HCL Toasohiticmof N-wbobeazyloxyal^ 

caibobeozyloxylysine (1.88 g, 3.9 mrndX 4-<]i]Be%Iaiiiinopyridsne (21 mg, 0.17 tmnol), and 
pyridine (1.0 mU 12A nunol) in THF (7 mL) was added ethyl oxalyl cUoxide (0.9 mL. 8.0 
mniol)ataiaiB8ii£5cienttosianxefIuxing. The ndxtinr was lefloxedgendy for 3 hr, treats 
with water (4 mLX and sdnedvieapogsly at room temperas Themixtnxewas 

10 emeiBd with edylaeettiB, the o^BanieeiiacBwero was 

and evBporaiBdlDgimaiiQi]yR8idne(156g}* Toa8obidoiiQrtliee&ole8ter(136g,17 
nnnoO in anfaydiras eduoud was ttlded dxqpwise a sdtttm 

loom tempeattucontil die soiotion turned dear yellow. Edianolwasiemovedand tbetesidne 
was dissolved hi edqflaeesate. Tlieatganiesohttion was washed widi water, dried over 

IS MgSQ4t and eiviporaiBd tP gi?e ft lesMnei TUsxesiduB was Aen purified by ocflTum 
chromatt^gnyiyanddtepgodttetwasetotedwidichloiot^^ Thesolventwas 
removed and Z-Ala-DL*Ly$CZ)-0C>2Et was obtained as a hygroscopic powdn (328 mg. 16 %\ 
sfa«te spot on dc Rf2 » 053 (CXiQsMeOH » 9:1); MS, m/e o S42 (M"*--!-!). 

N-Carbobenzoxyalanyl-DL-Necaibobenzoxylysine keto ediyl ester, Z- Ala-DL-LysCZ)- 

20 G02Et (328 mg,0^1 nmid) was depiotectedwidi UquidHF containing anisote at for 30 
ndn. The HF was removed tuttier Induced picssaxe. The residual oil was dissolved hi absolote 
ednnoL HCl/edianol was added to dies<^don,andedmol was removed in vacua The 
residue was washed by decantadon with edtcr to give a send solid (216 mg, 100 %); sfaigie spot 
onde(n-bttisnol:acedcaGid:pyridineil20»4:l;12). 

25 

EXAMFLB21 

Bs-DL-Lys-COOEbBQ. lUs compound was piqyaiedfirom BzFlXL-Lys(Z)- 
C0(3Et in 62% yield by die piocediire desczibed to Exanqde 20; one ^ 
bQtancd»cedcacid:pyz2dfaie:H2Q»4:l:12)L ThepiecaTSor,Bz-DL-Lys(7)-COOEtwas 
30 pxcpagBd item Bz^ys(Z>OiH in 100% yield by die p ro cedure described in Example Upowder, 
onespmondc,Rf2B0.75(GHa3:MeOH8 9:l);MS,m/ea440(M^). AnaL Cakd. for 
C24H2g06N2-2/3 H2O: C 63.70; K 633; N. 6.19. Boimd: C, 63.49; H, 65!; N, 5.91 

EXAMFLJB22 

Ba&-DL-Arg«COOEt-HCI. Hiis compound was prepared fiom Bz-DL-Axg(Z)« 
35 COOEtin 99% yield by die procedure described in Example 20; one spot on tic, Rf^ « 0.71 
(Q^utanolracede add.*pyridhie:H20 » 4:1:1:2), Sakagucfai reagent positive. Bz-DL-Axs(Z)- 
CXXSEi was ptqiared fiom BzrQL- Arg(2Q-0H in 19% yield by die proeedure described in 
Exan9te2aR^o0J8(CHa3:MMH-9:l):mp 140-142 X;M^ AnaL 
Calcd. C24H28O6N4: C 6153; E 6.02; N, 11.96. Fband: C 61.96: H, 6.48: N, 1254. 
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EXAMFI£23 

H-ffly-DL-Lys^COOEtaHCa. TMs compouBd was pnspaied ftom Mly-DLr 
Lys(23-OOOEt in 92» yidd *e pro«to described m Exain^ 
httand3ttiicaddTyiidiiiKH2Q=4:l:ia). Z<ny-DL.Lys(ZKXX)Et was prepared fiomZ- 
5 Gty-Lys<2)-CJHm9%yieIdbyiiieiBoceduiedescribedmEainple20,o^ 
a68 aCBazMdOR - S:l): MS, nfe » 528 " 

H-PrttDL-LyB'COOEMHCL Thh con^onnd wa» piq«red fi»m Z-Pro-DL- 
LysCZKXXSBt io 100% yield by tte pneedote desei&ed in Exanid^ 
10 biitandlai«icaei±Tvndine«20 -4:1:13). 2^DL-Lysg)-C00Et was Fiep^edHum 
Z.PRv-Lys<7H3HM15«yidd by topwcodBiB described inEx^ 

(CEBCQ-J^eOH « 9:1); MS. n/b 568 ^-^+1). 

EXAMaE25 

H-Fb»'DL4<3»^OEt-29CI. Hds componnd was piepsied finm ZrFh&-DL- 
IS Lys(^-OO0Et in 39% yield by die prooolure desc ri bed io Example 20; one spot on ifc (n» 
bntanol:accticacidwridincffiO«4:l:lfl). Z.FheJ3L-Ly8(?KX)C3Et was prepared fiomZ. 
Phe-LyB(ZH)H as previonaly described in 9% yield. Re^ - 0^8 (PHQaMeOH » 9: 1); MS. 
a/eo482(M'*')> 

EXAMFLE26 

20 H-L«»>Ala-DL*Lys>C00Et*2HCL This confound was prepared fi<nn ZrLea* 

AIa-I^LysCZ)-COOEt in 52% yidd by die procedure deserBied in Exan^Ie 20: oitt spot on 

Oi-bntanolac^ aci±pytidine:H2Qa 4:1:12). 

Z^-Al»-DL-Lys(Z)-COQEtwas prepared fSton 2^LeaFAte-DULy8^<3H ia 5% 
yiddbydiepreviondy<iacrib8dD8kinWe8tiaetioa.R{3«0.34(qE^ 
25 MS.m/t*609(M+-OCH2CH3). 

EXAMPLE 27 

5imp ^¥ Amtnft AeH, Pi- and TWpeptide Enol Esters (Oeaeral ProcediBe). A modified 
Dakin-West pncednre was used (Charles et aU/. Chem. Soe. Perkln /. 1 139 (1980)1 and is 
mnsn»lwidiae$ymhesisofZ-Leo4>LrPh»-EE. ToBstinBd8aindooefZ>Lea^he<S 

30 (6.19 s, 15.0nnnal). 4-dimediyIaininqpyiidiiiB (0.183 g: 1.5 nuaol) and pyridine (4.75 g, 
4-85 ml. ffl "■t""') fa letw hytterf m an f45 mP warmed 50 was added edgrl oxalyl cMoride 
(4J0g,3J2 ml. 31.5 rnmol) at a laiBsnfQdent to initiate refloxing. Themixmrewastfaa 
heated at ageoiletefii»far4h. After cooling to room te nipaanu e t h e tn i xan g was treaedwidi 
wa]Br(25mi)aodstinedvigaRras^atiaamteaqwnintelbr30nin. Themixturewas 

35 extracted widieifaylaBeiaiB (150 inD and sft H s^ar a ri on of die q^ganielgi«r.d» water hq^ 
wa8anitaiBdwidisoMCNIl4):^4andie-extncted2-timeswidi25mledtylacetBtB. The 
combined orjanic phases were washed 2-tirnes widi 75 inl water. 2-times widi SO ml of said. 
Nad, decoiflrizBdwidi carbon and diiBd over MgS04. Aterevqntadontf diesoIveat,die 
crude coed ester (8 J6 g, 98%) was flasb-ctaromatognvi^ on silica gel and the prodna was 
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eiaiBdwith aAoOEt The solvent was evapoxsiaita vacuo (roava^^ 

ester was obtained as aoil (7^2 g, 85%); single spot on TLC Rf a a84« A: 0.68, C 

Z«Lm//va-£C. This compomid was prepared fixmiZrl^-NvaOH using the geoe^ 
pnoedme and purified by flash doomatography on silica gd osing C2IC3j:MeOH » SO: 1 v/v 
S aseluenL Yield 95%, single spot on TLC Rf» 0.92, C; 0.28 

Z-Leu-AburEE. This compoimd was prepared lhimZ<'Ixtt«AbttOH in 78% yield the 
genezal procedure described above. PurificaiioabyfhttbobrBmaiQgiaphyonsili^ 
CHCl3d^HB50:l v/VtSiQglespotonTLCtRf «0,86, A. 

FhCO'Abu-EE. This compound was pxepared from PhCO Abu-OH in 26% yield by 
10 the general procednre as described above. Purification by flash chramatograidiym silica g^ 
Eluent CHOj, single spot on TLC, Rf » 0.60, M 

(CH3)2PH(CH2)2CO'Abu'EE. This conqiound was prepared ftom 
(CH3)^CH(CH2)2CO- Abi^QH in 82% yidd by die genenl procedure as described above. 
PmiflrariCT by ^ ^ h ehnmainetaphy on sfllca gel Ehient AcOEt, sinate spot on TLC Rf » 
15 0.72, C 

(CH^CH2CH2h ^ CO-AbU'EE. This compound was pxepared firom 
(CH3CH2CH2)2CHOO-Abu«OHin 100% yield by the general procedure described above. 
Puzifieanon by flash diiomatDgcapby on silica geL Eluent AeOEt. single spot on TLC Rfe* 
0.78, C; 0.81, K. 

30 Ph(CH2)^0-AbH-EE> This compound was psepmd ftom Ph(CH2)gOO-Aba-OH in 

86% yield by die general piocedure described above. Purification Iv flash chronutognplQr on 
silicagel. EluentAcOEt Single spot on TLC =0.74, C 

Z'Lai^<:i-PhB-EE. This compound was prepared fiomZpLeu-^-Q-Phe-GH in 69% 
yield by the gmral procedure describol above. Purification by flash cfaromatogtaj^ 'oosiUca 
25 geL EhientAedEt,singlespotonlLCRf»0.77,Ca78,K. 

Z-LBu4jBttFAburEE. This compound was prepared fiom Z-Leu-Leu^Abu-OH in 62% 
yield by die goxexal procedure described above. Purification Iqrfi^diromatDgiaphy on silica 
geL Elemoit CHCl3*J4eOH » 50:1 v/v. Single spot on TLC Rf » 0.89, A; 0.75, \L 

Z-Leu'LewPbe^EE. This c om po u nd was prqpared ftomZ-Leu-LeU'PheOH in 60% 
30 yield by die genenl procedure described above. PurificadonbyflashchrcMDatographycmsiliea 
geL Eluent CEKljAifeOHo 50:1 v/v. Single spot on TLC R^a 6.80, K; 0.70, hi 
2-NapS02'Lm''t^*Abu-EE. This conqmund was prepared from 

1- NapSOj-Leu-Abtt-OH in 73% yidd by the general procedure described above. Purificadon 
by flash cfaromatograiriiy on silica geL Eluent AcOEt,smgle spot on TLC Rf« 0.71, K;0^, 

35 C. 

2'NapS02'l^'i^^^'^^* compound was prepared from 

2- NapSO^-Leu-Leu- Abu-OH in 74% yidd by Ae geneial procedure described above. 
Purificadox by flash chromatpgiaphy on silica gd. BuemAcOEttAcOHo 200:1 v/v. Single 
spot on TLC Rf » 0.69, K. 
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ZJLmVhB^OOEL Single A/moaeid. Dt-aad Trip^ad£-kaoe s un (Qmmi 
Fneedun). Toa8tinGdsoIiitiaaof8J3g(lS.0iimid)ofZ4^Fbe^in40inIanby^^ 
olonol atzoom tBaipeatate was added diDpwise a solod^ 

ioinoI)in20L0nil8nl7draiBediaiioL TltecolOToftheiBBciixmimxtiBechaagefiDnicoIottes 
5 orpalByeOofvrtode^yellowaratingBdqieiideittoBenoIi-es^ llieadiBieaetkminbaitie 

was MBxed It nom tat^enuiim te 4^ boma, d)» cdUDKd m 

^DBvqnmtt) aod niidiie aetted widi 200 nl fldvl ether (or 20O 

eaaeoftett^qnide). The edier((A7l acetate) scdndoa was washed wiA 2 x 75 nlH^, 2 x 

7Snd«ld.NaCUdecokn»lwidicart)onaiidddedoverlk^gS04. After ev^oratiaa of 
10 iml wpfrt, ttw 'ym'te pHutaet 6.09 g (89.7%) was flash duMiiaiagiaplied on aOica ael using 

CHOjrMeOBBSOrlD/v. Evapaiattaiofsolveatgh»piBBZ4^Rie'COaBt(408g; 

58M)asadii^<A SSnBieapotoa'lLC,Rf°0^. A:0l47.M. MRSSipeeiiiiiii.FB-MS 

EXAMFLE28 

15 24Leii-Nva<COOEt. This was prepared by the preceding general procedura, 

Poiificaiioa by flash chnntutogr^lV on silica gel dsn 

86.6%. dddc,e(diuless(nUsnigle spot <»llJC,Rf* 0.49, A: 037, M. SAss tpeconm 
FB-MS[at<lH-l)^«421. 

EXAM?[£29 

20 Z-Len<Almi€OOEt This was prq^axed by the preceding pnetal procedure. 

PiniRcation by flash chnnnatQgi^hy on silica geU duent CHCIj, yidd 82f^ di^ 
ydlowcril. single spot on TLCRf- 0.66, A. Mass spectrum, [(M-<-l)/23 » 407. 

EXAliilFt£30 

PhCO-Abtt-CdOEt. TUs was pi^iRd by thepceeeding general proceduie. 

2S PoriflcaiioH by flash doDBUtogr^l^ on silica gel, elnentOia^rMeOH => 50:1 v/v. yield 
83%,oil,tio^^onTIjC.RfBOjMvIil Mass 8peeB0in.M/Z 263 CM^:CI-MS, 264 
((M+m 

EXAMELE31 

(CB3)2CH(CH2)2CO-Al>ii-COOEt. This was prepared by tiiBpReedinggeBead 
30 pncednn; niiificaiicm by flash efaxaaaiogiJvl^ on silica gd.eh»ntAeOEt, yidd 43%, oi^ 
sin^spotooTI,CRf»036.C AtospeeinimEtMSM/Z2S7(M^:FB-M5,[CM[-i-l)/Z] 
»2S8. 

EXAMPLE 32 

CH3CH2CH>2CHCO-AbB*COOEL TUs was prepared by d>e precedinig genenl 
35 preeednre. Pndfieadoniv flash chionatDgraphy on silica gel, elBeotCHCI^:MeOH°^ 
v/v. tbidc, yellowish oil yidd 66%, single qiot on TLCRfS 0.80, G 0.66, M. Mbss 
speetnimm^kflS M/Z* 285 (M^); Q-MS. [(M+IVZ} - 286. 

EXAMPLE 33 
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PliCCHj}^ CO-Abu-COOEt Tliis wbs prepand by the preceding general 
pracedme. Purification by flash eliroiiiaiogiq)hy on silica gel, el^^ 
v/v.yieU(4ft,pateyeI]owoil.singl8spetmTLaRf.0JI9,M. MassspeesoaEI-MS 
Mam 341 (tJf), FB-MS, [(M^lVZl ° 348. 
5 EXAMFLE34 

Z>Lcu«4-a-Plie-C00Et TUs was pepaied by the preceding general procednie. 
Pniifieaiiott by flsBb cbonaipgi^plqr OB tiliea gel, ehiem AcOEt yieU 
single ^onTLCRf" 0.71. C M)ni8peetniniFB4)(ISM/Zc>S03(M^). 

EXAMFUBSS 

10 Z-Lea-L«ii-AbiHCOOEt This was prepaied by the preceding gaientpocedniB. 

Puiifieaticm iqr flash chiomatogiqifay on tilica gel, eluem CHOjiMeOH e SK^ 
79.2%. veiy thick, colodessoil. single spot on TLCRf a 0^.M. Mass spectram FB-MS. 

EXAMFLE36 

15 Z*Liii-La-Plic-COOEt. lUs was prepand hf the pieceding geaenl ptoccdnte. 

PadficatKm by Hash chiomatogiaplgr on silica gd,ehnitCHa3:MeOHa 50:1 v/v,yieU 
33«,dI.staigle8poton'njCRf-a56bM. Mass speeinini.FB-MS.[(M4-lVZ] -581 

EXAMFLE37 

l-NapSOj-Leo-AbwCOOEt. TUs was prepared by the preceding general 

20 pfoeedBR. PniiCtoaiitmlvflaAchimiatogiiphyonsiUe^^ehieiitCHCIjd^ 

v/v. yield 38%. thick oil. single spot on TLC,Rf-a71,K:0LS4, A. Mass speetram FB4«iIS. 
[(Mi>iyZi«463. 

BCAMFLE38 

2oNapS02-Lett-Leu-Alm-COOEL This was prepared by the preceding general 
25 procedure. P»i iifl ca t io n ^flariidiio nia t o g nip hyon»ilicagd.ehientAcOEtAcCBfe200il 
v/v,yieId61%,senii.soiid.singlespoconlIjCR.-0.67,K. Mass spectntm FB-MS. 
[(M^l)a3»57& 

EXAMPLE 39 

Z4^>Met<;02EL lliis ctatqwand was prqiaied by the above piocedore. Yellow 

30 <AsinglespotonTLaRy-OJ2(Caa3:C2l30H^50:l),yield46%(fhandipepiid6),^ 
(FAB)4S4(m^l). 

EXAMPLE40 

Z.Leii-NLeu.C02Et. This conqwond was prepared by the above procedure. Pale 
yellow oQ. shigle spot on TIC, Rf - 0.57 (CHCljKaiLOH = 50:1). yieU 53% (ftom 
35 dipeptidB).MS(FAB)434(m+l). 

EXAMFLE41 

Synthesis efn^iaylOxafyl Chloride. TUs was prepared by a UietaotieptocediaB 
[Warren and Malee, /. Chroma. 64. 21^222 (1972)1. N-Butanol (0.1 moL 7.41 g) was 
add6ddropwi8eiOQxalylchknide(a5moL63.5g)at-10«C After the addition was 
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cooipleted, the wactioa mixaae was 8ifa^ 
(9U8 nKd. 91%) of liiB pwdms ibbo^ owly» 

Z-UibFbMX>2Ba. Tbli compoBBd wm piepned ftom Z-Leu-PheOH and bmyl 
o]adyldiIoddeitt43«yiddbyd»piocedii«dBscribedtetlie8y^^ of ZrLeo-Phe<X)^ 
5 exceptihatba^lowlyleliteridewaaBsedinpto 

IwtytoiddeinbBtaadwasBSCdforenoIestcrhydro Sinj?e8potoaTLCRf-0J4 
(CHa,:CH,OH-50:l) MS(PAB)ia/e-497(aM.l),*HNMR(CDa3)dt 
^ * EXAMPLE42 
Z.li»AhihCO^v.Tiil»ccmimdwptsmgdb!fiia Single 
10 ,potoaTlJC,V0J3(CBa3:CH3OH-50:l).yWd-3fi*.paIej«^ 

ni/e-43S (M+l), ^HMBffiCOiClj) oL 

EXAMFI£43 

Synthesis efBenzylOxafyl Chloride. Ben^laIcolwlCB.15o»Ll6g)WMadaed 
dropwisetooMlylclitaHe(pt75inoL9Sg)a5-10*C AteiheaddiiiottwaseoiiiplelMlie 
15 ieactianwffl«iiwdfbr20iiiio.«rA TheewessoMlylc^^^ 
Then ihe adme was distaied mder vacuo, giv^ 

chtemic bp. 110-112 "C (P.6 nrni^Hg). H^NMR (CDOj) 7.39 (s. 5H), 5J3 (s. 2H). 

Z.Leo*PheC02B]d. Ibis cotnponiul was prepaied fiom Z-Len-PbeOH nd 
beniyi oxalyl dUoride in 17© yidd by the procedBie described fa 4b syntefe 
20 ZteiJl»CO^ewepiftatbeniylaca|ylcUoridewaftt8edta|taceofetfQlo^ 

n,,^t ft'<hmi iitwiyiaritfc fa heani alcohol was iised for Singlespotoo 
•njC.Rf«0.63(qHa3Ka^-50:l>. pale yellow solid, mp 117-119 «^ MS(FAB)ai/c 
• 532(m+l).H^tWole. 

EXAMFLB44 

25 Z-Leu-Abn-COjBzL This craapound was prepared by the above pnxxduxe. 

Singte8poionTlJC.Kf-a51(qHa3£H30Ho50:l),paIeyeIIowoiU^ 

(ni4-l).y^«26%. 

EXAMPLE 45 

Z-Leii>Plie-COOB. Dipeptide Keioasida (General Rncedue). To asdnedsfltedqn 
30 of 0J3g 01? tm^i) x-Lm-PhfrCOOBtin 6i) ndawfaanal was added L27 ml (UJ mnoQ 
IMNaOR The color of the leacdonnmuuie mtued daikydlow and a small amount of soM 
wasd^osited. Tbeieacdsn was nm at loointenventtie and progress of Aei^rdrofysis was 
checfadoaTlJC. After 24 h, no more substrate was detected. Theteacti<mmixniiewas 
chflJed in one ice baih at 5 •C acidified witfi IM HQ to pH - 3 and ewn^ 
35 SOnL). Theoiganiceatactwe»wariiedwifli2x50nilH2Oandtfnece88aiy,dect&>dad 
wiihc8ibonanddriedowrIid^4,. Afkerevapaadflaord»solvent(ntMpoiatar),die 
re^i]ne(diic&dDweretitBiatBdwi]b2x25ndn^iexaneanddxiedinvaeao. Yleld039g 
C78%)ofcolariess.veiyddeIcoiL TLCnBinspotatRf»0J4»iiBceof inqjuriiyatRf" 
0.78. L Mass spectnnn, FB-MS [CM*l)/Zl *» 441. 
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EXAMPUE46 

Z4^'Abn«C00H. This oomponai ww piqiaied fiom Z-L-Leu- Aba-COOEt in 
83ft yield by die general poeednre as dMKdbed above; TIC 
iiBpBriiyatRf«0.73.L MuiipeetniimFB>MS[(M-i-l)aQcD379. 
5 Exaiiqde47 

Z>Lai>Plie-CONH>Et. To a sdned Boludon of 2:-Leu-Phe^R (20 g, 48 J mnole). 
4-diniediylamiD0|9iidiiie (0J87 g, 48 mxnole)^ pyridine (15.7 ml, 194 mmole) in 
aniqfdroiis THF (100 nd) added ediyl oxalyl ehloci^ 

suffibieat to faddae reflmdag. Tlw adxtaa was geodynsfloxed for 4 hoars, cooled to room 
10 lempeiBUtte. and water (80 nd) was added. IliBieactionnixtnRwaB adncdviBOioafyfbrSO 
ndn. and exmeted Willi edqrl acetate (3 X 100 nl). The canddnedorgaiiielaym wen washed 
widi water (2 x 100 mil taauated aodliim ehtorirfa « i nn ml), ^.^^,,1^ «^ 

caaboa, dded over nagneslam siilfidB. and cateenmded. leav^ 
Chraniaiognpiiy 00 a silica gd oaluflm widi aKl3/CH30H (50:1 v/v) 
15 53 ft) of Z-Lea'Fhe<nolesier. Tlie piodnet was a yellow oil Single spotoo ILC, Rf » a?? 
(CHn.30l30H50:l). NMR(CDCl3)dL 

To a sdzred pale yellow soludon of die Z-l^-Phe-enoIesier (R63 g, 25.73 matide) in 
antaydfous cdunol (50 ml) was added a solution of sodium edioxiite (0. 177 g, 2.6 mmole) in 

ednwd(3ml). ThecgB<ge8ohitionwa88tinedfbr3hoiinatnMmiimymim^thenthe 
20 ediandwasevapQfaiedanddieie8idnewniRaiBdwidied<yledier(300mI)^ 

was washed widi water (2 X 100 nO. siiiBaaBd sodiiui chloride (2 X 100 mix di^ 
magnesium sulfate, and concen&aied,!e8vii« a mngeoiL Chromaotgrapbyonasilieagel 
column widi GHQa/CHjOH (50:1 ytv) affoided 7.76 g (y » 64 ft) of die o-ketoester Z-Leu- 
Phe-COOEt ThepiodactwasayellowoiL Single8poton'nx;Rf-0.44(CHa3CH30H 
25 50:1). NMRipDaHiOL MS (FAB^calcd. for C26H32N2O6: 468.6). m/e= 469 (M+1). 

The tt<aibottyi gnncp of 2-Lea^HiB-C0<gt was nroieetttl hy ftfflawhig p »vn1 mp. A 

solution of Z>lM-nie<COOEt (1 g. 2.13 mnmlB) in 5 ml of CH2CI2 was added U- 
edianediddol (0214 ml t55 ramde), followed by OJ ml of boion tiiflnoride ediente. The 
sdatUai was sdaed overnight at loom temperatme. Wata'(20ml)8ndethyledier(20mi)wtn 
30 addedL Tin oigaaie layer was sepmtBd, washed widi water ax 10 ml), sanitated sodium 

chloride (2 X 10 ml). diM over magnesinm sol&ie, and evaporated to affiad a98 g ^ > 84 ft 
yellow semisolid 

The piotected a-keioester (0.98 g, 1.8 mmole) was dissolved h edianol (5 ml), cooled 
to 0-5 in a ice badu and ediy lamtne was babbled dnough die solution until 2.43 g (54 
35 mmole) had bemadded. The reaction mixnae was allowed to wann to room t e mpa atui e 
slpwiy. and sdned ovendght The mixmrn was filtered, a white piedpioite was removed, 
leaving a yellow semisolid. C3irainatogia|dty 00 a silica gel ctdninnwidiCHas/CHsCH (30:1 
v/v) afford 0.63 g(y- 75 ft) of Z-Leu.Phe<»NH-Et The product was a pale yellow soBd. 
Single spot onTLCRf-aeO (CHa3CH3OH20:l);inp 145-147 AaaLcataLfbr 
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C,gH33N305: 46756; C 66.79; H. 7.11; N.8.99: fou»d: C 6659; H. 7.09; N. 8.95- NMR 

(ODCls) ot MS CFAB) » 468 (M+l). 

Example 48 

Z-LeupPht^NH-nPr. This ccMBiwuod was 5yt«h«wwd&^ 

5 teoc5teraiulp«wteniix»in92«y^ 

s«itoBTUC.»f=050(PHa3«B3OH50:l);inp 152-153 'C AmLcakite 

C„H35N305: 48157: C «733; a 753; N. 8.72. Found: C 67^21; H. 758; N, 8.64. 
NMR(pDa3)ok. MS(PAB)lnrt-482(^^I). 

Exin!pte49 

10 z-LM-Phe^ONH^iBu. TOscompcmd^iynthRitedfiromihftpiot^ 

kea««andbotyla»iaefa67ftyWdlyttoproc^ 

cmTLC Rf-050(CBa3CH3aH50:l):«p 152-153 -C AnaLeataL far 02883^305: 
49559;*C. 67.85: H. 752; N. 8.48. R»od: C. 67.70; H. 757; N. 8.43. NMRCOKlsX*- 
MS (PAB)iiire o496 (M-«-l)* 

EstanqdeSO 

Z-Lorfhe-CONH-IBu. Tlii8coiiip<MiiuJMM«yiBte8izedfiK^ 

teraBdi8otatylaininein53%y^ ^ 
soot<mTlJC.Bf-054(qHCl3CH3aH50:l);mpl52«C AoaLeataLforC28i^N3P5: 
4g«!59:C67^;H.752;N.i48. Fta»d:C«7.77:H.756;N,8.40r. NMR(CDa3)6t 

20 MS (FAB) mte" 496 (M+l)- 

Z-Lea-Phe-CONH-Bd. m conipoand w synthesized to the protaaed o- 
kBwestBraiidbeD2ylaniinein40«yieidlvihepw(*to 

mogo^ata^tdiAKeimieiiMiw^ ThenlxnBewaafawBdiDitmoveawhitt 
nediiitaiB. Tltttotolcmwatwa!4iedwiibc«»ledlNHa(3x25nil).w^ 
.sainntedsodhmcUorideax20Bd).aiiddried<wertnagi^ Thesotatioii^ 
evapaaicdleavingaydtow solid. Onmnatogaphy on a silica gel cdnam with 
CHa3/CH3OH30:lv^)a£Rwdedayellow8Olid. SinglespotonTIX;Rf»a4S 
(Caa3A3l3QH30:l);aip 160-162 -C AaaLcakd. far C31H35N3O5: 529.61; C 7050; H. 
30 6.66;l?7.93.RiDn±C.70.18;H.&67;N.7.99.NMR(qDa3)ok.MS(FAB)ni/e-530 

(M^l). 

ExaDqde52 

Z-Len-Phe-CONH.(CB2)2P>». *™s compoand was syoihcsized ftom the 
protected o^kwwaerandphenediyl^ 
.5. 51.SinglespotoaTlJaRf-050(Cra3CH3(M30:l);iiipl51.1S3«CA««Lcalcd.te 

•C32H37N3O5: 543.66; C 70.70: K 6.86; N, 7.73. Fwiwl: C 7054: H. 658; N. 7.74. 
NMR (COas) <*. MS (FAB) in« - 544 ^+1). 
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•53. 

Z*Leu«Abu*CONII*EL This componnd was synthesized fipom protKted a- 
ketoesier derived fiom Z-Lea> Abtt'-C02Et and ethylanune in 64 % yield by the inDcedme 
deseiihed in Exaaple 47. Siagle spot on TLCRfo 0.36 (CHQs/CHaOH 50:1); mp 130-132 
«C Anal cBkd. for C21H31N3O5: 405^: C, 6120: R, 7.71; N, 10.36. Fdand: C 61.92: 
S H, 7.62i N, ia31. NMR (CDQ^ ok. MS (FAB) m/e » 406 CM^l). 

Example 34 

Z-Leu-Abn<CONH-iiPr. This conqxnmd was symfaesixBd fiom die oonesponding 
pioiMtBd oi^cBtoesta: and prqiybnins m 47 % yield by the piocedaiB dj^^ 
47. Single spot oa ILC, Rf « OM (CHayCHsOH 30:1): mp 134-13S "C AoaL calcd. for 
10 C22H33N3O5: 419J0: C. C2.98: a 7.93: N. IOjOL Fbmd: C 62.84; H. 7.97; N. 9.94. 
NMR(CDC33)olc MS(FAB)iitfB-420(M-hI). 

Example SS 

Z'LeU'Abn.CpNH'iiBu. This conqiound was synd»sized fimm the coiicspondiiig 
ptDBeted (i>keiDesw ami iniQrlaffline n 42 % yidd by die procedne described w 
15 Single spot on TLC. Rf » 034 (CHCI3OI3OH 50:1): mp 135-136 «C AnaL calcd. ftr 
C23H35N30S5 433^3; C. 63.71; ft 8.13; N. 9.69. Fsond: C, 63.48; K, 8j07; N. 9.67. 
NMR (CDQs) oL MS (FAB) n/b » 434 (M-i-l). 

Example S6 

Z>Lai«AbiHC0NE4Bii. TUs compoand was syndieaized fiom die cwresponding 
20 pioieeiBdarkBMesieraadi8obatylambieb6S«yi6ldbydiepiocaImBdescribedinExa^ 
47. Single spot on TLC Rf°0JZ5(CHa3/C3l3OH 50:1); mp 133*135 "C. AnaL calcd. for 
C23H35N3O5: 43332; C 63.72; H, 8.14; N, 9.69. Pbund: 63.46; H. 8.10; N, 9.60. 
NMR (CDQs) ok. MS (FAB) m/e a 434 (M-t- 1). 

Exanq|riB57 

25 Z*LcD>Abu>CONB-Bd. TUs compoDad was ayndiesi«d fhm die oonesponding 

pnteeted ottemester Biul benylamine in 29 % yield fay die pRKcdure 
51. Shig]e8poton'ILaRfB036(CHa3/CH3OH30:l):nip 140-141 <*C. AnaL calcd. for 
C26H33N3O5: 46734; C, 66.79; H. 7.1 1; N. 8.99. Ftonnd: C. 66.65; H. 7.07; N. 8.93. 
NMR ((3303) ^ MS (FAB) m/e » 468 (M+1). 
30 Eiample58 

Z-LeifAbu«CONHi<CB2)2Pl>* "This componnd was synthesized from the 
covresponding {soteeied ot-ketoester and phencttivlanine in 5 1 Ayiddl^ die procedure 
described in Example 51. Single spot on TLC Rf « 0.44 (CHCI3CH3OH 30:1 ): n^) 136-157 
AnaL calcd. for C27H3SN3OS: 48139: C, 67.34: H, 733; N, 8.72. Fbnad: C. 67.38: 
35 H. 733; N, 8.78. NMR (CDQ^) ok. MS (FAB) m/e >a 482 (M+1). 

Exaiiqiie59 

Z.LMi.Abtt'CONH.(CH2)3-N(CH2CIi2)2t). This compoond was synthesized 
ftom protected OpJcetoester and 4(3-aniifloprapyi)nicnpholine in 33 % yield by tiie piocedure 
described in Example 47. After leaeditg overnight, ediylacBtaie (80 ml) was added. The 
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niaap^matdtDjamwi^Wi'^^ The sotaifamwwtwshedwidi war (3x20 
ail>,satiiiaBd8odiiimdili»deax20xnD.a«tdd8d<^ 
wJevaporteiteaWiigaydlowoiL ChromattgiaplvtmasiHcagdcotanuiwitli 
CHEl3«H3CH(10:lvM«fibntedayeUow semisolid, 
5 accia«*ewi»»obtainapatoyeU<w^ 

lO-D-np 125-126 "C AnaLcaIc4forC26H40N4O6:504^;C.6U8;a7.99;N, lUO. 
Fdwid:C,6l^;H.7.9S;N.llJtn-NMR(CaXa3)Qk. MS(PAB)in/c-505(M+l). 

ExBinphstiO 

Z.Le«.Abu-CONH-(CH2)7CH3. TOs compound wai synthesized ftom the 
10 conesi»iidingiw»iecteda.teDesw8n^ 

inExample51. It was white soBd. Single spot oa TIT, Bf 055 (qHa3Ol30H30:l);inp 

134-135 AaaLcalcd.tbrC27H43N3PS5<8»-«!C,fi"'»*"''^»"*- 
66.19: H. Ml; N. 8.61. NMR(qDa3) oik. MS(FAB)iiife-490(M+l>. 

Exaniple61 

15 Z.Leu-Aba-CONH-(CH2)20H. This compound was syntfieslzed ftom die 

conwpondingpnstBCBd(frfaiDesierandedBiiolaBto 

inExanxpIe59. The product was a whi« sticky solid. Sbi08tpat<mTU:,^«(iAl 
{CHasCHsOH I0:t)s mp 151-153 KL A»aL cakd. for C21H31N3O6: 421.49: C 59.84: H. 
7>«;N.9,97. FtoundrC 59.11; H. 7.44; N. 9.81. NMR (COaj) <*. MS(FAB)oi/e-422 
20 (M-t-l). 

Exmpbf2 

Z.Leu.Abu.CONH-(CH2)20(CH2)20H. Hiis componnd was synthesized 
fiimthecoitespowlingptowiBda*e«*^ 

tbepw6BdoiBde8eribBdinErtBiple59. The prodact was wWie sticky solid. Singlespoton 
25 TljC.Rf=0.42(CHa3A:H3OHl0:n:inpl03-lQ5"»C AaaL:calcd.fwC23H35N30r. 
46535: C. 5934; a 738: K, 9J03. Fbnmi: C. 59.23; H. 738; N. 9.01. NMR (0X33) <*. 
MS (FAB) ni/e »466 (M^-l). 

Eiuuiiple63 

Z-L«i-Abn-CONH-(CH2)l7CH3. This coinioond was synthesized ftom die 
30 cotiespondingpwteciede&*Btoesteramloctadecybniineittl2%yicldlvihepi^^ 
described in Example 51. The prodnctwss a pate yelkw solid. SingtespotonTL&Rf- 
034 (CHa3CH3OH30:l);Bip 134-136 "C AnaU eated. forC37H63N305: 629.92;C 
7035; a 10.08; N. 6.67. Rjnad: C 70.71; a 10.14; N. 6.75. NMR iCDOs) ok. MS 

(FAB) mte o 630l2 (Mt-I). 
35 Exanq;>lB64 

Z-Len-Abu.CONH-CH2-CtfH3(OCH3)2. niis componnd was synthesized ftom 

die corresponding protected atotoester and 33HliinfithoxybeazylaniiM 

proeedBiB described in Example 51. The product was ydlowstidy solid. Snglespoton 

TLC Rf » 0>M (CHClj/CEiaa. 30:1); 119 153-155 Awd.: cakd. for C2gH37N307: 
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527.62; C, 63.74; H. 7.07; N, 7.96. Fbtud: C 63.66; H, 7.09: N. 7.92. 4NMR (COan dk. 
MS (FAB) n/e » 528.8 (M-fl). 

ZrLeii»AI«<CONiI-CH2-C4H4N. TUs conponad was (yntfaesized fhm Oe 
S caHBiponrBnypwMBCttdo-lBacestera^ 

procedaie described in Example 39. Ttepiodoct was gieeaish yellow solid. Siogleqwton 
TLC Rf a 0J5 (CHa3CH30H 10;1): mp 124-126 «C AaaU ealed. for C25H32N4ps: 
468J5: C 64.08; H, 6J8; N, 11.96. Foiiii± C 63.88; H, 6.87; N. 11.96. NMR (CDQs) 
ok. MS(PAB) iii/ea469(M+l). 

0 

lit is obvims dot AosB skiUsd in the ait nuke nodificad^ 
w iri i out deaa i tiiigftomdiesidiittfdiBiiweaiiooord^ 
MjaivBleBts. 
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TableL bhibitnn of seiteeproiBaies by peptide ksoe«en>^ 



Camponnds 




KiOlM) 




HI£ 


PFB QnhqrinG 


OqmMqppsin 


B»DL-Fhe<XX£t 




58 


0.28 


B»-DL-A]»O0GEt 


640 


590 




B^DL-Ak-COOH 3100 


3200 






19 


23 






260 


Nl* 




Bz-DL-Al»CCXXa{2<^-CI^ (pn) 


8ie . 


lie 




ZrAla^L-Ala-COOEt 


100 


210 




S-AlarlSL-AlsrCOaa-Ba 


250 


80 






46 


11 






470B 


520^ 






1.3 


0.65 




Z-AlarAIaJ]L-NvfrO0OEt 


0.52 


0.36 




:&-Al»-Flo43L'AI&-COOEt 


2.8 


2.4 






0.12 


0.15 




Z-AbrAlfr-ElMbitCOQBzl 


0.09 


0X)8 




Z>A]ft>A]a-OL-Abttm)CH2-C6K4'CF3 


0.08 


0.33 




(para) 












l.l 


0.26 


Z-Ala-Ala-AIfrCL-AIarCOOQ 


0.3 


0.14 






0.42 


0.93 





a r«MKMnn awMMta wae measmed in a 1 M Hepes. 0i5 M Nag pH 7.5 bugar. 9 % WbjSO and at 
25 "C 



SUBSrrrUTE SHEET 



-57. 




SUBSfTtTUTE SHEET 



wo 92/12140 



PCrA]S91/09>01 



.38. 



Compoonds 



PBr"*"* CaOepiiaBb CalpaiaP CdpainllP 



Z-LHhPhe-COOEt 
Z-Lea-NlB<X30Et 
Bzriai-FI^OOaEt 

Z-Flie-DLrAla-COOEt 

^Ala-AtarDL-AboCOOB 

Z-Ata-AlftOL-AbB-OOCSd 

2^AIarAlarDE/Nva^0CX]Et 

MB(>SuchVal-Ito-DL4%&CC)(»fe 
Z-Ala-Ala-Ala^Ala<XXffit 



0.04 
0^3 
0.12 



0.4 
0.4 
0.18 



5XXA 


64 


1.8 


0.1 


3.6 


3.2 


IJ 


2.2 


0.9 


10 


30 


60 


30 


0.1 


26 


66 


1.1 


0.1 






2.1 


10.0 


0.7 


6.0 



200 
SO 



200 



100 



rinMbirionconsa««e«e«i««tt«din0.05MTrfa^ 
HyrA,5 nM<9adne<fte8hly p«i««d). 1 S&NfcjSO. andat25 "C Na.B««v^AI8-A^«: was 

itfi^d. flit & SttoStCS^B* 

bfiMri«ioncoo5U«lsw«i««B«d«88mMK^ 

con«iniiigl.33iaMEDTA.17iBMcyia^ Z-Arg-Aig-AFC 
was used as a Sttbstcais. 

citfribMoncoiawaimv««in«8u«dto20fflMHepc^ 
l0fflMp-nj«cai«ocftanoUaiidat25«C Soc-La-IVr-AMCwasiisedasasnbswiB. 

dinWIritioncoaitaaBMineasu^ 

EOTA.5iiiMcyswae.9»Me2Saaiulat25-C NOLBeoayl-Atg-NAwasusedasasabstnie. 
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WltatisdaiiDBdis: 

I. AcooqxNiiidofdiefonnula: 

M1-AA-NII-CHR2-CDCO-NR3R4 
or a phamaceutiMlly acceptable sate, whewto 
5 Ml ttpRsects H, NH2-CX>-, NH2-CS-. NH2■S0^, X-NH-00-. X2N-CO., 

X-m-CS; X2N.CS-. X-NH-SOt. X2N.SO2-. X-CO-, X-CS-. X.SO2-, X-OOO-. or 
X-OCS-: 

X is seleeiad from graup coosiabig of Ci.io all^l Ci-io fhiora^ 
snbsiitiUBd wiA J, Ci-10 flnoraalkyl inlwimird with I. l-adnan^U 9-fiiioieoyl. ptaayi, 
10 pheByiattbaliii>BdwlthK.iihenyidhiib8iiiiii^ 
oaphdvl snbstitiited widi K. nqpiitliyl disabstin^ 

Ci-10 allQrl widi an attached i^ieiQfl gnmp^ Ci-io aD^l with t«vo attached phenyl gtot^i, Ci. 
10 allQrl wiA an attached phesyl graop sobstitDted wiA K. Ci-io alkyl wMi two atta 
phenyl graops sabsdoned widi K, Ci.iQ aDcyl widi an attached phenoxy granp, and Ci.io 
15 allQflwidianilMchedphengKyginiq^siibsdiuiBdwidiKoBtbepheno^ 

1 b KleeiBd fhm dw group Gonsisdag of halogen, C0(», CN. NO^ NIf2, Q 
10 aOcQxy. Clio alkyhnnine. (^12 didkylamine. Cmq tIkyl-O-CO-, Cmq aOcyKKX)- 
NH% andCi.io aOcyl^; 

K is selected firom the group eonsisdng of halogen, Cuo "DQ'I* C^.iq poflnotoalky], 
20 Ci.io aJtoxy, NO2, CN, OH. CO2H, amino. Ci.io aOcylamjno. C2.12 dialkylandno, Ci- 
Cio aeyU andCi.iQ tSkaaif^Xy^ and Cf.io alkyl<^; 

AA is a sidB chain blodcBd or unblocked amino add widi dK L coafigaradon. D 
configmadon, or no chiraliQf at d» cfr«rboa sdected fifom die group conslstmg of alanine, 
valine, leadne, isoieacine. prdine, methionine, mednottine sulfoxide, ph^ 

25 tryptophan, gtycfaie.seAte,diieonine.qrsieine.Qrio8ine,a»paiBgine.gtoian^ 

gluamie acid, lyaine. ar gfarfnn . Wstidi ne. pheiylglydne. beiMlanine. nodendne. norvaHne. 
a^phapandoobwyiic acid, qailon- auiin oc apmi e add. dUBlliaa. hydmrypujU na, niii< tfrifi«^ 
homoargfadne. saxcosine. indolhie 2-caiboiqrlic acul. 2-azeddinecaiboxylic add, pipecdidc 
add (^pqlerid^ne caibojiyllc addX O-mediylserine. O^be^ 

30 ediylcy8trine,S.beo^lcy8tdne,NH20I(CH2CHE^lHXX3H.al^ 

NH2<a<CH2-l-napdiylKOOH, NH2-CH(CH2-2-napdiylK:OOH. NH2^CH(CH2- 
cyctehexylHMOH, NH2<a«CH2-cyclopenvIKXXJH,NH2<B(CH2Hg^^ 
NH2^CH(CH2^cydopn^lKOOIi trifluoiolendDe. and hexaflnooleuciae: 

R2 is selected from the group consisting of Cj.g branched and unbianched alkyl. Ci^ 

35 branched and unbranchedcydized alkyl. and C1.8 branched and unbranchednuoroaD^ 

R3 and R4 axe selected independendy from die gronp consisting of H. C1.20 alkyl, Ci. 
20 cydized alkyl, C1.20 a pbeayl gnmp attached to die Ci.2o alkyl. C1.20 cyclized 

alkyl widi an attached phenyl group. C1.20 alliyl widi an attadied phenyl group subsdnued 
widi K. C1.20 alkyl widi an attached phenyl group disnbsdtuied widi 
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aaaclwdptoyi gtoopttisabstinuedwiihK. Ci.20cyc^ 

ffovp sabnantBd wUi K. CMoaDvl «Ui a moiplioliaB [•N(CH2CH2)0] ling mAxd 

tfiPffffj^fittmgmmfliealkyLCt-toalkylwiahap^peridto 

the alkyUCi.ioalkylwiihaivnolidine ring anacte^ 
5 aIkylwiJhanOHgninpaaBchedtotteaDgfU-CH2CH2pCH2CH20H.Ci.ioM^ 

4.pyiufyl group, CMO'^^^an^iedS-Pi^ an Maclied2-pywfyl 

gnnqi»Ci.io an aittdwIcyclcAexyl psap, 4OT-CH2^2<**ydxo»grplia9l), aid> 

NH-CBzCHiO'lndolsiD. 

2. A ffwu pf "^ °^ ftwimil a * 
10 Mi-AA2-AAi-CO-NR3R4 

araphannaBemieally aocqitable salt, whadn- 

Ml lepnacntt a NH2-CO., NIfe-CS-. I«2-S02-. X-NH-CO-, X2N-CO-, 

X-NIKS-. X2N-CS-. Xm.-S02r» XiV-SOi-, X<X)-. X-CS-, X•SO^. X-OC0-, or X- 

o<:s-: 

IS xU8dectBdfiomdiegioopeoasininscfCi.ioall7ltCi.ioflDOioa]lQ^ 

sntetitBted wiA J. Cuio finoioalkyl snbsdrnted with J, l-admanQrl. S-dnaeayU pbeafi, 
phfnyl snfr Mi!? phaqd disnbstioited widi K. riioarl tcbubstitoied wid> K, napfattyi, 
naphflqd suhateued wiA K. na^yl di w ihB t itniwf with K. aaphflyl t ritabrt a n ed vMi K. 
Q.io a&yl wbh an aoachod ^wvi gnnqp^ Ci-io aDt;^ widi tnro atiadied ^leiqrl graops, Ci. 

20 ioaIkylwiiiiaaaitacIiedph8aylgtoiip80bslia>tBdwidiK,Ci.ioaD9lwi^ 

^1091 graoFS subsdmied widi K, Cmo tSkyl with an atached phenoxy gnmp, and Ci-io 
aPcyl wi& an attadied phenoxy group tnbstinitfd with K on the phcfflwcy group; 

J is sdeetBd fiom the giDop eoidstiag of halosen. CXXSH, (ffi, 
10 aDEDRy. Ci-io aDc^aome, qM2 diaUvfaDnhie, Cmo aIksM><D-, Cmo aOcyl-OCO 

25 NH'.andCMO"^^'^' 

K is selected fi»m the gnmp cansisting of balogeo, Ci.io alkyl. Ci.iOpdfbuaoaOy), 

Cmo alkoj^, NO2, CN, OH, CO2H, amino, Cmq alkylannno, C2.12 dlaDgrlaninOb Ci- 

Cioacyl,andCi.ioalk«ay<30vaadCMO«>l«yJ'S-S 

AA] b a side chain bkcfeedflr unblocked imino acid with the L coa%itatk^ 

30 omfigsxation, or so cfaiialiQr at die a-carbon selected from the groopc^^ 

vf! P*fm^ iiMMrnw, iieftieiieiiie. pdine. nttthionine. methionine s u l fo xi de, pfaenylalaniae, 
tryp wf^ an. serine; *«M™e.qrsteine. tyrosine. asparaBine. rint«iirine ,aOT 
add, lymw. ■n gini""- tniaidigeL phenyl^ydne. beiaralanine. noriwcine. nor w lhie, alp h a - 
aminofan^yric arid. epsilo'i'anHHiH'Bp**''^ grid, dttuHinc* hydroxy p i dine, omWrine . 

35 liamo>iginine, 8a icosiii g ^inJ^^ 

add (2^P9en£necarbbxyIic add), O-o^ 

ediyleystdne, S-benzylcy$ieme. NH2-CH(CH2CHEt2}-CXX}H, alfdia-amitioheptanoie add 
NH3hCH(CH2-l-napihylH:C)ba NH2-CH(CH2-2-iiapthylK:OOa NH2-CH(CH2- 
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cydotoxyl):COOH,NH2<WCH2HqrdopeniylK^ 

NH2<3I(CH2<yclq;nqiyl)-CXX}Ii ttifUiondenciiie, and hexafluoiDleudne; 
AAj a ^ duria blodnd or mbloekBd amino acU «nth the L ei^^ 

eonSguntfioa. or no eUnlity at the OrOR^ 
5 va]iae.lodne.lscdeneine,isoUne,n«litooine,n^^ 

tiy pt o ph a n, glycine, serine, dneoninB, qrstdne, tyrosine, asparagine, gintanwiTi* aspardc add. 

Elnamie add, tysine. atginiHe. hi«idine. pheaylglycine. beta-alanine. norieudne, nowmUfle, 

al|to-<nBndwi^yricgcid,q>rilon-4UTinioca^^ 

homoBiginine.8aicag in e. inrin«iie 2<aiboiylicacid,2- aMi d in e cai^ 
10 aeidCtp^peridiiiBf»bo9cyUcsKid),04nfl%taerinB,0^ 

ethylcystritte» S-hea^leftuias, NH2OKCH2CHEt2>C0C3Ii alpha'amiodiqttanoic add. 

NH2<3I(CH2-l-n«pthylKOOH, NH2^CH2-^naptliylHX»Ii NH2^H^ 

cydofaBxyl)-€OOH, NH2-CH(CH2-cycIopeniyl)<XX}H. NH2-CH(CH2-cydobnlyl><XX3EI. 

NH2'CH(CH2-cydcqiropyl)-OOQH. BtfliiQiolendae. and henfiuaRdeoeine; 
15 RaandlUaretdeoedlnd^eadendlytenBthBgraivGoasisdBgtf 

20cydized alkyi, C1.20 aDcyl with t pfaaoyl groop attBChedto diBCi.2oallqi Ci.^ qreiiad 

alkyl with an anadted phenyl gnmp, Ci.2(ya]kyl witii an attadied ^lenyl gronp snbstinitBd 

widi K. C1.20 aUcyl wtdi an anacbed phniyl gtoop disubstitniBd widi K. C1.20 al^ 

anadied phenyl eronp tliSnbsrinilBd with K. Ci-gp qreliaal aBeyl wtih an anaelw^t flifflyl 

thnwgh mBogen id the afly 1. C | .ip alkyl vHh a pipetidiiie ting amehed ttapBgh niirogea » 
tte aOyl, C j.^q aUyl with a pynoUdfaie ling attadied tfaxougfa nttro^ to the all^l, C 1.20 
alltyl widi an OH grm^ attached to the aQgrU -ai2CH20CH2CI^OH. Ci.iq mth an attadied 
4-p)niifyl gioiqn Ci-jo wi* »n attadied S^iyridyl groapb Cmq widi an attadied 2i^yl 

25 gronp, Ci.iowidt an atCMhedeyclohexylgioiip,.NH<M2CHr(4-hydnwy^ 
NHOi2CH2K3^indo|yl)- . 
3. Aoonvaimdofdiefomala: 

MI-AA-AA-AA-GO-NR3R4 
or a phatmaoenticaUy acceptable salt, whevein 

30 Miitpre8eni8H,NH2-CX)-,NH2-CS-,NH2'^-,X-NH-CX).,X2N-CO-, 

X^M-CS-, X2N-CS.. X-NH.S02-. X2N.SO2-, X^, X-CS-, X.SO2-. X-O^. or X- 
0<S-: 

X is sdected from die group consisting of Cmq allqrl, Cmo fluoioallqrl, Ci-io alkyl 
snbstituted widi J. Ci.io fluoroalkyl substituted with J, l>adinantyl, S-ttwteayl, phei^I, 
35 phenyl substinited widi K. phenyl disnbstitoted widi K, phoiyl trisubstituted wnh K. n^tl^I, 
n^ttayl substitued with K. o^hthyl disvbstitinBd with K, naphdiyl tiisubstiaued widi K, 
Ci-ioalkyl widi an anaehed phenyl grmqi, Cmo alkyl widi two attadied phoiyl gronps, Ci. 
10 aO^l wldi an attached phenyl gioi9 SBbsdndBd widi K, Ci.io alkyl widi two attached 
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tbeayi gcoops sobsdiiiied widi Cmo 9ilkf\ with an anacbed iBbsaoKy gzoop, and Ci-io 
aS^l with an aaadied ^icoo97 gmi9 sobsiii^ 

Jis sdectedfiom the group consisting of halogen, COOH, OH, C3^,NC>2» NH2,Ci. 
10 aDDOxy* Cuo attylanane, C^-lZ d>aIkylaaiine,Ci.iO aByWM^t Ci-io alkyKMX)- 
5 NH-.andCuoalkyl-S-; 

K it adficted fiom die groqi oonsisting of halogo, C i.io aDcy 1, Ci.io peifiooioalkyI» 
Ci.io Alkncyt 1^P2» CN, OH, 002Ht amino, Ci.io alkylamitto^ Cj-u dialkyUonino, Cj- 
Cjo agrU andCuo alkrayOO-, and Cuo alkyl-S-; 

10 configoration^ornochnaliqr atttea-carbmsdfictedfi^ 

vttlittft, ^fitfiifufe, i ftftteacine i pir^^^-, ntffThVl'^ 't, wi^ffwi^ imHhtirff^, jAenylahniBer 

nyptophan, giydne, sedne, tfaie^^ 

^niBWHiii nfi'it, lyeiftg, gigiiiitM, hteridinn^pheiylg^^ bcta^alanine, norieocane, notvaHnfl, 
alpha-amincAuiyzic acidv qvsikm^aniiiioeapioie add* dtmlline, lqfdxDxypRiline» omidiiiiei 

15 honuaiginine,8aicosine,indoMnc2<arbcxyfc 

add (Z^p^ieddine caiboxjlic add), O-mediy Isoine, O-etfaylsoine, S-xnethyleystehie, S- 
ed^Icystdne, S-ben^Icystdne, NH2-CS(CH2CHE^)-OOOH, alphMgninofa^ta nri ca rid, 
NH2-C3I(CH2-l*oapthyl)-COQK» NH2<3I(qH2-2-niq«hylK:OOH, NH2<3«CH2- 
cydohexyD-OOOH, NH2^CH2<ydopenty]KOOH,NH2^CH2-p^ 

20 NH2<3I(pl2-cydoprc^l)*COOII, txiflmmtaidne, and hexafluondaidne; 
R3 and R4 aic selected ittdqKmdendy finom the gioop eonsisdng of 
2Qcydized alkyl, Ci*20 ^ ^ P^^^ attached todie C1.20 aOgrl C1.20 qfcUzed 
aD^l widi an atSRhed idieivl gmvb Ci.2O<'0Q^ 
widi K, Ci*20 ^ ^ ^''^'^ S^P 

25 anadiedphei9igronptrisnbstinnBdwiAK,Ci.20^7^^ 

groop sttbstimted with K, Ci.io alkyl with a morpholine (•N(CH2CH2)0] ting attached 
thxong^ nitrogen to the alkyl, C i.io alky 1 with a pipetniine ziog attached through nioogen to 
the alkyL Ci.io alkyl widi a pymdidhie dtig attached 

aikyi with an OH groqi attadied to die aOiyl, -Cfi^OB^XEljCajlOa. Cj. 10 ^ ^ atudied 
30 4<pyxidyl groi9> Ci^^io widi an attached 3-pyxidyl group. Ci.io widi an attached Z^^iidyl 
groop. Ci^io ^ attached c^clohexyl grosp^ -NH«CH2CH2K^hydroxyphei^l), and • 
NH*CH2CH2K3*iiidalyl). 
4. Aconqicmndaftbefiniaula: 

Mi-AA*AA-AA*AA«a»4R3R4 
35 fir a pharrprfffl'ralTy afTfp^*^^^ wh™^ 

Ml represents tt NHi-CO-. NH2-SO2-, X-NH-CO-. X2N-Ca, 

X-NTMS-, X2N^, X-NH-S02-. X2N-S02-. X-CO-. X-CS-, X^02-, X-O-CO-. or X- 
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X is selected from tfaa gioi^ consisting of Cmo alkyU Cl-io niuHoalkyl, Ci-io alkyl 
Sttbsdmted with J, Ci*io fluoroalkyl sabsdtnted widi Ji l-admantyl, 9*fluoxenyl, pheir/U 
pbsayl sobstitoiBd wiA K, phenyl disubsdmted with K, phenyl trisubstimted with K, na^ulqfl, 
mqphtbyl snbstinited with K» nqphlhyldisidisiitiiiBd with 1^ Msobstituted widiK, 

S €1*10 alkyl with an attached phenyl group, Ci*io alhyl with two attached phenyl gnmps, Ci. 
10 all^l with an attached phoiyl groop Sttbstinited with K, Ci.io al^ 
ph^l groups snbstimted with K, Ci-io aOcyl with an attached phnoxy group, and Ci-io 
all^l with an attached pbenoiv groiip sabsdtated wilh K on the phe^^ 

J is aeketed fim the giDiqp consisdng of hatogen, CCXSii 
10 10 aflGoxy, Ci^io aftylmnifw, Q.12 dialkyhnrine, Cmo alkyKXCO-, Ci-io fllkytO-CX)- 
NH% and Ci40 

K is selected fiom the group ccnsisting of halogen, Ci.io alkyl, Ci^io peifluttoalkyl, 
Cmo aOnsxyt NO2, CN, OH. CO2H, aminoi Ci.io allcyhoninor C2.12 dialkylaminob Ci- 
Cio a^lf and Cx«io alkn^-CO-, and Ci.io aIkyl*SK; 
15 AAttasidecfaainblodadorwtblodcBdanilnoacidwidtfteLcon^B^^ 
cQofiguratioat or no diiiali^ at die a-caibon se^ 

valfaie, leucine, isolendne, pndine, methionine, methionine sulfoxide, phenylalanine, 
tiyptophan, glycine, setine, threonine, cysteinei tyiossne, aspnnigbie, gfattamine, aspanic fl c}4, 
glutamic acid, lysine, aiginine»hi8ddhie,pheny)8^dne, betaralaniiie,noxleucte ncwaUne, 

20 alphMininobntyiicBcid,q»ilonHuninoc^ 

homoaigirine^ samoaiae, inddine l^cafhcncylie add, 2-aMiidiBegflil»»yHe atAA^ f^mAMr 
acid (l-piperidine earboxylic add), O-med^lserine, O^ethylserine, S^mediyipysieine, S- 
ethykystdne. S-benzylcystdne, NH2-CH(CH2CHEt2)-COOH, alpfaa-andnobeptanofe add, 
NH2-aKCH2-l-napthyl)-COOH, NH2^(C3l2-2-napthylKXXHI, NH2^CH2- 

25 cydohcxyl>COOa NH2<2«CH2-cyclop«ityl)-COOH, NH2'^CH2-qrclobulyl)-COOHL 
NH2'CHipCH2<yclopropyl)-COOH, triflnorotoicfaie, and hexafluondencine; 

R3 and R4 aie sdeensd indqpenclen^y fiom the group consisting of I( Ci.20 alkyU 

20 cydized aOcyU C1.20 aO^l with a phenyl group attached tt^ 

aOgrl with an attached iriieiiyl groiqs C1.20 allyl with an attached p^ 
30 with K, C 1*20 ™ attached phenyl gioiq> disubsdmted widi Ci«20 an 

attadied phdiyl gtoup trisubstiluted widi K, Ci«20 ^^li^ed al^ 

group snbsttated widi K, Ci.io aD^l widi a moiphcdine [-N(CH2CH2P1 ring attached 

diron^ niirogen to the aOcyU Ci-io alkjA widi a piperidme ting att 

theaUgrl Ci.ioalkyl with a pyixolidineiing attached through nitrogen to the alkyl, C1.20 
35 all^l widi an OH group attached to die alkyl -CH2CH2OCH2CH2OH. Ci^io widi an fltta rhed 

4-pyxidyl group, Ci^io widi an attached 3-pytidyl group, Ci.io widi an ^m r hri 2-pyxidyl 

group, Cmo ^ s° attached cyddso^l group, -NH<3l2CH2-(4-hydroxyphenyl), and - 

NH-CH2ai2-(3-indcdyl). 

5. Aoonqponndof tlieftifninla: 



auBsmruTE sheet 



wo 92/12140 



PCr/US91/0!W01 



•66- 



Mi-AA-OOm3R4 
ora{di8anaceiitieaItyttc^i>UBsaU.viiBSBin 

Ml tepttsentt H. NH2rC0-, NH2-C^. NH2-SO2-, X-NH-CO-, XiN^O-. 
X-NH-CS-. X2N<S-, X-N&S02-. X2N.SO2-. X<X>, X-CS-, X-SQ^. X-OCO-. oc X- 
5 0<CS-; 

' X is selected ton the group consistiiig of CmO aOvU C MO finoroalkyl. Ci-io tBRf^ 
snbstitatBdwilhJ,Ci-lOftio«ialkylsBl«li^ 
{diBnylgDbstitiii0diiAhS.pbeqfldltitab^ 
aaphdiyl sniwtoied wWiK, aaphtliyld^^ 
10 Ci-io altyl with mi m*"*'"^ r*"^ B*^ Ci-ioallCTlw&htefoanachedpheayi Btoaps,Ci- 

j^beayl poops sobsdoted with K, Ci-io aOgrl ^ an attxhedplieno^ gnM^rUd Cmq 
slty l widimaaaiiadpteimy gffwpitttoitalBiwitfaKoatilsph^ 

I is sdeeied ftom itaB gtovp^QDriaiiag of hdogcn, OCXSa OK C^^ 
15 lodta^y,Cl.loaayi^lllille.C^l2'Hllftyl^ln^ 
NH.,andCi-ioaDcyMs 

K is selectBd ftom tlie groop consisiing of halogen. Cue "''^U Cuo peiftaoioalkyl, 
Ci-io NO2. CN- OH, CX52a amino. Cuo alkykmino, C2-12 dialkytanino, Ci- 
GioacyU andCi-ioatoxjf^. andCi-io attyM-: 
20 AAisasidBGlaiablodcedoriinblodKdainiBoacidvidiiheLconfigui^^ 

coo^niaiion, or iu> chiialiv ac the Oroabon sdeeted ton ite 

y gima, lemawa. imleiicnie. pdiiie. metfajpnine, nethioiiine snlfiaitte. phenylalanine, 

tcTptppban, glycine, sedne, direonine. cysteine, tynra^ 



25 fli r»«-"«"<«"'«rty f*e ««■ epdlna-aarinocaigoieacid. dteiilliaei hydroicyptdine, wnifliine, 
honwaginfne. swcBsinBb indoliBe 2<arfaoxylie add, Tr mnmrnMl x a ^ add, p^iecoUna: 
uad (2ppipendittecaibeKjdie add), O^nedqrlserinB, 0<lfay 

etfayl^stsitte. S-ben^icysiBine. NH2-CH(CH2CHEl2>COQH, alpba-aminoheptanoic add. 
NH2-CH(CH2-l-napthyl)-COOH, NH2-C2^(CH2-^n^rthy^)-COOH. NH2^CH2- 



30 . , 

IiQ{,,^H(CEi2'^dopiopyD-COOH. tiiflaoioleDcitte, and hexafhunoleodne: 

R3 and B4 aie sdected indqpodendjr ton die poop consisting of H, C1.20 aO^U Ci. 
20 cydized alkyl. C1.20 ^ phoyl gxonp attached to die C1.20 allgrl, C1.20 ^i'dtzsd 

aOyl widi an attached jlbaiyl groiq», Ci.20 aOqri wtdi an attached phayl gamp snbstit ti t ed 
35 widiK,Ci.2oaQtylwidianaaachediriieqrlg(Oi7disabsdtandwidiK.Ci.2oa]kyl«idi8^ 
attadiedpbBi^ giDiip iiisDbsdtnted vddi S. C1.20 ^HKd aikyl widi an attached pheqrl 

gioop8ubaitntedwidtK.Ci.io ^ amoipholine [•N(CH2CH2)01 ring attached 
dmw^ nitrogen to dte alkyl, Cj.io alkyl widi ap^eiidhie ling attadied doou^ nitiD^ to 
die aOyl. Cmq alhyl widi a pynolidhie zing attached dnongh niBogen to die alkyl, C1.20 
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alkyl with an OH groop attached to the aikyU -CH2CH2OCH2CH2OH, Ci.xo ^tfa an attached 
4*pytidyl gioup, Ci.io with an attadied 3-pyildyl graup, Ci.io wiib an attached 2-pyiidyl 
gioop, Ci^io with aa anacfaed eycloheiQfl gioiip. -*NH«CH2CH2'<4-hydioxy^b^ and - 
NH-CH2CaH2-(3-tadolyl). 

S 6. A compound of the fbximila: 

Mi*AA-NH.CHR2^00<X)OH 
or a phainiaceuticaUy aceqptabfe 88li» wherein 

Ml lepceaenta H» NH2-G0-t NH2-CS-, NH2-S02-, X-NH-CXV, X2N-CO-, 
X-NH-CS-t X2N-CS*, X-NR-S02-. X2N-S02*, X-CO-, X-CS-t X-S02-, X-OC0-. or X- 

10 OCS-: 

X is selected fiom the group consisting of €1*10 aU^l, Ci-io finotoaU^U Ci.io alkyl 
substimted with J» Ci*io flooroalkyl snbstitnied with J, l^admantyU 9>{luozeiiyU phenyl 
phenyl sobstitnted witii K, phenyl disubstitiited widi K, phenyl tiisobsdnited widi K, ni^hdiyl, 
nqihthyl aubstitnted wiih K« napfathyt disttbatitnted with'K» naphdod ttisnbstituted wfdi K$ 
IS Ci^io aOcyl whb an attached phenyl groupb Ci«io aQcyl widi two attached phenyl gconps, Ci. 
10 alkyl widi an aaached phenyl group sabstitniBd widi K, C 1. 10 alkyl whh two attached 
phenyl gnmps sabstimted widi K, Ci^iQ alkyl widi an attached pbcno^ gxoopt and Ci«io 
alkyl with an attached phenoxy group subsdnited with K on the pheroxy group; 
J is seleciBd fi»m die group consistiiig of halcigent (XOB^ 
20 10 alkoxy, Ci-iQ dkylandne, C2*12 Htolkytamhift^ Ci^io alkyl-0-CX>-, C^iQ aD^tO-CO- 
andCi^ioall^l-S-; 

K is selected from die group consisting of halogen, Ci^io aB^U Ci^io petfluonalkyl, 
Ci.io alkoxy, N02> CN, OH, C02H, amino, Ci^io alkylamino, C2*12 diall^lamino, Ci* 
Cio 9cyU and Ci.io alkoxy^CO-, and Ci.io aIkyl-5-: 

25 AAisasidechainbloclDBdornablodoBdandnoaddwidiflieLeQnfi^^ 
ccmfiguradra, or no ddiali^ at the a<arbon selected from die group coQ^^ 
vaUzffi, leodne, isoleuciz», proline, methionine, m^onxne »ilf oxide, iri»ny lalanJse, 
ttyptpphan, glydne, serine, doeonine, cj^tdne, ^rosine, asparagbie, glatandne, aqmrdc acid, 
glutamic add, lysine, arginine, histidine, pbenylglydne, betaralainne, norleodne, norvaline. 

30 al|dia!4niiini6buiyiic add, epfiiIon*4niinocapiDie acM, ^^^^'"^H^, t^droxyproiliiief ondthinet 

add (2-piperidine carboocylic add), O-mediy Iserine, 0«ethy Iseiine, S-mediylcysteme, S- 
ediylcystdnc* S-benzylcystdne, NH2**CH(CH2CHEt2)-CO(%L a^ha-aminoheptanoic acid, 
ra2-CH(CH2-l-napdiylKX)OH, NH2^(CH2-2-nap%^ NH2-CH(CH2- 
35 cyctohexyl)-COOH. NH2-CH(CH2-cyelopenqrl>COOH. NH2-CH(CH2*cyclobutylK;oOH, 
NH2<B(CH2<yctopropyl)-CXX)H. trifluorolendne, and hexafluoroleucine; 

R2 repmems Ci^g branched and unbranched alkyl, Ci.g branched and unbranched 
cydiaed alkyl, or Ci^ Iwancfaed and unbianchcd fluoroaflyl; 
7. AcoxiqxKindoftfaefQnmila: 
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Mi-AAj-AAi-COOH 

Ml lepwenli H. NH2^. NH*<3-. NH2-S02-, X-NH^, X2N-CO-, 
X J»JH-CS^ X2N-CS-, X-NH-SOJ-. X2N^-* X-CO-. X^. X^OZ-. X-O00-, or X- 
5 0-CS-; 

XiM fideosd fiom the «nM9 cansisting of Cuio dkyL Cmo fbnoalfcs^ Cmo B&yl 
8iitetitBiedwithI,Cr.i0flw^^ l^rfiiiaiiiyU^flMitiV>.P*^ 
pheayisobititoied with Kr 
ni^jtahylsubstttBtedwith 
10 Ci-io allyl 'wtfa an asacbed jitmyl gnn^ Cuo «Ikyl anactod phenyl gronpst Ci- 

1 0 aOgi whh an attaeiied Bhoyl gmop 81^^ 

phenyl grosps aiibsfiiliited 

alkylviA an aoadiedphawKy group subitit^ 

Jis sdcMd from die groap consistmg of hdo^^ 
15 10 altoay, Ci-io attylamiac Cmj dialkylaffline, C wo alfcyKMX)-, Cmo alkyHKX)- 
NH-,aadCi.ioalkytS-; 

K is selected firom the gnrap coasisiing of halogen. C lo alkyl, Cuo perfbomalkyl, 
Cuo attoay, NO2, CM. OH. GO2R amino, Cuo alkylamino. C^U dlaflcylaniinc^ Ci- 

Cio acyl andCuo alhMty^<XH andCi.io alkyl-S-; 
20 AAiisaaidechamblockedoruiblodmdandnoacidwiA 

configuration, or no cfaitality at the a<aiboa sdcete^ 

valine, levdne. isoteucine, proline, methionine, m^o n ine sulfoxide, phedyLdanine, 

tzypiophan. serine, tfaxeotdne. cysteine, 

add, l^ysfaie. afginine. hiaddme, pfam^lgly^^ 
25 MfngiW liii qr f fe arfd. epsHQn- aimnucaur oic ad4 dtroPine, Iqydioxypndine. o r ni thine , 

hotrmF Eiff^g, menrige, iairiine I'Carfaox^ add, 2 »aTCtidii i e c flrbO)q^U c add, pipccdhdc 

add (2i)4)eiidiflecadKX]cylie add), & 

ediylcystdoe. S*ben2y]cystdne.NH2<S(qH2CHEl2HXm 

NH2-CH9%ri-oapdiyI)-CCX}H, NH2^CH2-^napdlyI^OOaH, NH2^Ca2* 
30 cydi^BxyiyCOOH^mtCH^^ 

NH2rCH(CB2-QrdoptcwlH^C)0'^ trifiuoioleudne, and hexafioonrfeadne; 

con^Qiadan. or no cbiraliQr the oraibon seleeiBd fit^ 
valine^ leucine, isolenciiie. praline, metliiantne. meifaion^ 
35 tiypffTh"*! g^yg^^ getme- thittomne, cvstdne. tyrosine, aspaiaajne, iimamine> aspartic add, 
giiftimMft add.tyidne^ argjnine, bistidine,pbenylglbrdne^ betaraianhxe, norieodn e, norvaline, 
alpba-asunobmyric add, epstlon^andnocaproic add. dtrulBn e, hydiuiypioUne. oniddne. 
homcazgnnne, saxcosine. inddine 2-caxbQxylic 

f ff-pTpgritiT T «w*if«yfe fltadV> Omdylsenne, O-edvberine. S-mediylqrsteme, S- 
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ediylcystBlne. S-benzyleysinne, NH2<3I(CH2CHEt2).COOH. alpha'ajninohepcmoie add. 
NH2<H(CH2-I^iapthyIKOOH, NH2<3^(CH2-^naI«hyl)<:OOH. NH2^CH2- 
cycWwcyiXXXJH. NH2-CH<CH2<yclopeniylK»OH, NH2WCH2.<iclobuiyIH:oOH. 
NRz-OKCHT-cyelopiopyDCOaEi BifluoMleudns^ and hexaflaorolendiie: ■ 
S 8. A compuu ndofthefiannila: 

Mi-AA-AArAA<O>0H 
or a pfaaniuceotieany wcqitabis Kdt, viierBin 

Ml lepeseon H, NH2<X)-. NHj-CS-, NHi-Spz-, X-NH-CO-. X2N-C0-, 
X-NH^, XjN-CS-. X-NH^-. X2N^.. X^. X^S-, X^02-. X-O-CO-. or X- 
10 OCS-: 

X Is selected from the poop eoidsting of Cmo aUgrl, Cuo fliiciioalfyl, Cmo al^l 
rabEdtnied widi J, Ci-io floonaOcyl sabstbated widi J, iHuliiianQrl. 9-naiaeay\, phenyl, 
phenyl wbsitaited whh K. phenyl disubstit^ 

fl^hil^l snhgdtated vUk K, nqdnfayl disabstitiiied widi K. uphdvl iWmihMimted widi K. 
15 CMOaBtylwiihttanaeheditoiylimiiftCMoal^ 

10 alkyl wiA an attached phenyl group sobsdluiBd wMi K, aadCwo "Byl w» 

phenyl groups substitBted widi K, Cmo alkyi widi aa attached pbenoKygiDiVi and Ci.io 

alkyl wifli an attached phenov group substioiied with K 00 dK phenoijy gronp 

J is tdecied from die groq) candtting of halogoi. COCm, OH. C3^. N02, NE^ Ci. 
20 10■Ikoxy,CH0«IlgrIaoin^C^l2diiIIvtalltae.Cl.l^ ' 
NK-.aiidCi.toalkyl^: 

K is sdecied from die groop consistmg of halogen. Cj.io alkyl. Cuiopaflnoraalkyl. 
Cuo "DaMty. N02, CN, OH. CO2H, astino. Clio alkylainino, C2.12 dialkylamino, Ci- 
Cio acyU and C|.xo «0Kixy*GO-. and Ci.io afl^I-S-i 

25 ^'■*^d»**M«W or uoWoctodainhio add widi die L configuration 

«oiifigiiiiifao.oraochiiaIiiy«tthBCwaib« 

valtoe, leucine, isoleudne, proUne, iBBddqotae, 

teyptophan. glycine, serine. dceoniBe. cystefaie, lyrosioe. aspararine. ahuamtae, tptti^ HI 
glutamic add. lysine, argmine. Msddiae,phe^ylglydBe. bcta.alaaiae. norlendae. noivalise. 

30 alphfraininobnQrricadd.epsitoiM mi aoc«^ TOl eBdd.dtnd^ 

homflaiginfaie.saic othi e. i adciai e a<aifao«yMeadd,2.azetidinecart»ayfc 
add (2<pq»idhieearb(»ylie add). O-taediylseriae. O^dvlserine. S-mediylcystdne. S- 
ediylcystdne, S^Knzylcysidne. NH2^CH2CHEt2HXX3«, alphfr«nioobeptanoiB add, 
NH2-CH(CH2-l.mq)diyl)-COCHI. NH2<3«CH2-2-napdiyl)<XX)a NH2<3KCH<>. 

55 cydohe«yl)-COOH.Ntt2<H(CH2sg«lopeoiyl).^ 

NH2-CI«CH2<yeIopropyl).COOH. triflaoroleuehie. and hexaflaoroteucine: 
9. Aco mpou adofdieftBmala; 

Mi-AA'AA-AA-AA-a>OB 
or a pharmaceutically anceptafaie salt, wfaaein 
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Ml wpresena H. NH2-CO-, NH2-CS-. NH2«^02-, X-NH^. XiN^. 
X<MH-CS% X2N-CS-. X-HEtSOi-, XiVSOl-, Yi-CCK X-CS-, X-SO2-. X-OOO., or X- 

X is selectBdfiRni the grenp coasistiDg of Ci.io alkyl, 
5 sabsatnBd with J. Cmo flnoioaayl sobstitiued with J, l^aibnaiiQrU 9-fisoieoyl. pheoyU 
idttoyl snbstitAed within phenyl dirabstiintBd «^ 

waptiAy i «uhttiiiitrf wiA K. MphflBf I dfcmlwtiiittBd wMi K, Mphtfayl tiiwbirtlBte d vrffli g, 
Cuo dkyl wiih aa aitachedi^ieDvi gmnVbCi-iO »lkyl wiAtwo adadied pheiqrl graqpe, Ci- 
10 iM wiA aA attuhed phoyl gcoi9 niatilntBd with K, am^ 
10 phCTirfs"nq« CT^nf'*"*^ f*-\-}(tsiBeAvnA an attached BhCTOxy gnwp. and Ci.io 
alkylwithananadiedphniacygrocpsnbsfitnted widiKmthephcaoxygnro^ 

Yi is sdeoed fam tte ^onp ooosisiiog <tf CZ-lO >]>Q^ Q.lO flMmUji, Cmo 
aO^sobttittitBdiridi JfCi.ioftuiBodlvlsnbsdtiii^ l-4diiiaiiQrU94iioiaqrl.flieByli 
pbefl^iidMdtandwidi E. phenyl (Ssubnbmedwi^ 
15 iiqiii%ltiibsiitDiedwithK.ii^ihdiyldisiibsdtt^ 

Cmo aD^ wiA an aaadied phenyl groopt Ci-iO aOq'l with two atttcfaed ^lenyl gca^ Ci- 
10 aliyl with an attached phenyl gR»p snbsdtnied with K. and Ci.io aligrl wi^ 

phenyl gioiys sabtililuiBd with K; 

J is adeetedficn die gnmpcondsdag of halogen. CXX>H. OH, CN, NO2, NH2, d. 
20 ioa]koxy,Ci.ioaDiylandne.C^12diaDcytainme.Ci.ioa]lgfi^^ 

NH',andCi.ioaIkylrS-: 

K is sdecied fnm die group consisting of halogen. Ci.jo C^io peifhioioallQrl, 

Cuo "ttoaty, NO2. CN, OH, CO2H, amino. Cuo attgrlamino. C2.12 diallgrlamino. Ci- 

Cio Myl. and Cmo aflBOKy^, and Cj-jo alkyM-: 
25 A/V-fattritH' S*^ MadeedMimhlodeedainiBoacawilfadieLconfiEBrattauD 

M i iinj iiif y U ti, nrimehfagiity attfaeflt^axtonadectedfiomifaegrOBPCWisiaingof alariUR 

ti aifny , int^a'ne, fe^riffpehte, ptniiiie, mediioidne. methionine anlftaddei rfiaiyi alanine . 

nypto^iaB^ gfyeine, serine, dseonine. qritdne. Qrnsine, a^nnginet 

30 a^Hniii»bn9iteaeid,qpiiIoiMDninocap(nieaeid,d 

homaeishiBie. sncoshu. inddine 2-caibaxyIie add. 2-aaD^i&a^^ 

acid(2^^>eiUxne carbO(^ik add). O-medQTlMrine, O^tiqrlserine. S-n^ 

ediylcystehie. S^en^l^Adne. NH2<S(CH2CKEe2)-CCX]H, a^ha'^minohqitaQoic add. 

NH2<HCCH2-l-napdiyl)-COOa NH2CH(CH2-2.napdiyl>COCHI. NH2<Hi(CH2- 
35 cycWoj^D-COOH. NH2-CH(CH2-cyclt^)entyl)-C(XHI, NH2-CH(CH2-<ydobniyl>-COOH, 

NIfc-CH(CH2-cyclopaPopyl)-CXX3H, trifluoxoleacinfi. and hexaflnorolenciae; 

10. AcmnpoimdoffliBfigniolar 
Mi-AA-COOH 

arapbannaeemicallyaccqiiaUesalt, whesnn 
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Mi represents H, NH2-C0-, NHz-CS-. NH2-S02-» X-NH-CO-, X2N<:0-, 
X.NH<S.. X2N-CS., X.NH-5Q2.. X2N-S02-, Y2-CO-. X-CS-. X-SOz-IxO-CO-, or X- 
OCS-: 

X is sdecnl ftom d» group eonsiating ofCi.io aOgrl. Ci.io fbwraalkyl. Ci.io aO^l 
sttbsdnued with J. Q.io fUiorealkyl sabttiM 
phenyl siii»titafi:d vddi K. lAeiql dtenbsdtntBd «^ 
flfl|ihayl substinittd with K. aa^idiyl disubsdmted with 

Cl-lO alkyl with an attached phenyl gcoo^ Ci-iQ allQrl with two Utached phenyl gioups, Ci. 

10 ailgrl wttb an attadied ptaeql gioi9 sobttitBied with K. and Cmo alltyl wiA two at^ 
0iea3« graivB whirttBl c d with K, Cmq alkyl widi an attadiedpfaenixy gnnp^ and Q.io 
all^l widi an attain ptenoKy gioiy snbsdtntBd with K on the pbenoxy gg 

Y2 is sdected £rom die gioiq) cotisisdng of Ci.io alkyl, Cmo fluooalk^ Ci.io 
aOgrl substituted widi J, Ci-io fluisDBlkyl subsdtuied widt J, l-adnuayl, 9-flaorenyl. phei^l 

substituted widi K. ^lenyl disabsdtiMBd widi K, pheayl trisubsdtuied widi K, aqd^ 

n^hdqrl ttibsdonsd widi K. nqihdvl disitediiiiBd widi K, nqihdqrl iri^ 

Cmo aUgrl widi an adached pheiqd gtoup^ C|.io aD^l widi two attached iriwivl po^s, Cj. 

10 alkyl widi an aitadifid phenyl groop sobsdtntBd widi K, and Cmo aO^ widi two attaeM 
pheiqrl giot^s svbsdtoied widt K; 

J is seleeted fiomdie group eonsisdng of halogen. COQH, OH, CN. N02, NH2. Ci. 
20 10 aOcoKy. Cuio alkyhunine. Cm2 dialkylaiBine, Cmq alkyl-0<!0-, Cmo aIkyW>CX>- 
NH-, and Ci.io alkyl-S-: 

K is selected from die group coisisdng of faak^en. Ci.io Cj.io perftaonaU^l, 
Ci.io alkoxy, NO2, CN, OE CO2H, amino^ Ci.io alkylainiiio. C2.12 dsalkylandao, Ci- 
Cio acyl, and Ci.io alkaxy-CO>. and Ci.io alkyl^: 

AA b a ^ cfaaiD btedsed or unbkKked amino acid widi d» L coofiguiadao, O 

eonfignadon, or in chinliiy at die OMarbon sdeeiBd ikon die group consisting of dapdnob 

valtns. Jeadne, IsalBoeuH, pnrihie, neddodne. meddooine suUbi^ 

oyptoirfMn, glycine, serine, dueonine. cysteine. »iorine. asnaraeme. glntoniiMi, »upmHif. 

glutamic addi lysine, arginine. hlsddine. phenyl^ydne, beta-alanine, ni^ 

alphft«ninobn^yiic acid, epsikm-a min oc apn ric add, riwdline, l ydro n y pKJine. (nniddne, 

ho^^oarginfalB,sa^co sin e, ^n d d^ro 2<a^ba^ylicadd,^^Betidinecartloxy^c 

add (2-pqienditte caxfaogrUc add), amohybeiiae, O-edqr laei^ 

ediylcysidne, S-benzylcystdne. NH2-CH{CH2CHE^><:OOH. alpha-aminohepianoie add, 

NH2^CH2-l-napdiyl).COOH, NH^<a^(CH2-^napd^ylK:00H, NH2-CH(CH2- 

cydohexyl)-OOOH. NH2-C3«C3J2-cyclopewyIKOOH, NH2-CH(CH2.cyclobutyl>COOH, 

NH2<H(CH»-cyclopropylH:0OH. trifluoralendne. aimI hmflunrni^Kninr; 

II. Aconqwundofdiefannda: 

Mi-AA2-AAi-a>0-Ri 
or a pfaamHceoticalfy accqMable salt, wherein 
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Ml i^presenis H; NHhOO-. NH^-CS-, NI^-S02-. X-NH-CO-. X2N-<X>-, 
X-NH^. X2N-C&. X.MK-S02-, X2N-S02-. X-CX>. X-CS-. X-^Oz-.'x-O^. or X- 
OCS-: 

X is selected fiom die gmnp consisting of CMQalkyl, Ci-io finoioaQcyl. Ci.io all^I 
snbditiitedwithJ,CH0fiuoroa]]grlsiib8titiitedwidiJ, l-adinangrl,9-fioareiiyl,pi»Qrl, 
phenyl sniMtitBtBd with K, {dieiqrl dsitbstitntBd with K| pheigrl tdtubst^^ 

Cmo alkyl ^ attached iriio^l group, Ci-iO alkyl wiA two attached phenyl gtoops, Ci* 
10 alkyl ividb aa attached pfaeiqrl gtovp sobstitnted 

jlbasfl groapi labsdtiitBd wiA C i. lo alkyl widi an attached phenoxy gioop, aod Ci«io 
alkyl wxdi ao atttfi^ phenoxy sroi^ subsdtBted 

J to adeetedlhmi lhegioi9 coaslsiiqg of hal^ 
laaDooa^, Ci-io aDcylamifle. C2*12 dialkylainine, Cmo atkykCKX)-, Cmo alkylOOO- 
NH*, and Cj.io alkyl-S-; 

K is seiedfid fiom the group consisdng of halogen, C^.to alkyU Cx^jq petfhuHoalkyl^ 
Ci.io alkoxy. NO2, CN» OH, OO2H, amrnot Ci.io aOcylandno, C242 dialkylamtnoi Ci- 
Cio acyU and C^.^q alkoxy-OO-t and C|,xO aDcyl-S*; 

AAi is a aide chain UodDBd or imblockBd anbo a 

rnffrffgiirariww^ nrnn dwraKty at fha Ifcigarhnfi grfgeteft fiwm tfta gmnp rfmrfcriwg Af fl|fntn^- 

20 valinCt Ift wcin Ci isoIcQCinCt psolinc* ncthioninet nxetfaionine CTlft>ridg> jAcnylabnine^ 

ttyptt^han, seiine« thitooinev cyiieiuet Qrosinei aspaiaginct glwtaiirine, aspanu add, gjntanuc 
acid, lysine, aigininc, histidine, phenyl^ycine, betaralanine, norteudne, noivaBne, alphas 
anihiohiiQfxic acid, cpsiteiHindi iiTcaprrrtc acidf ciouUiDs, hytfipftxypipftlfne, ^fpii i ij i n^j 
hooioaigiinne, ^tCQSine, indolme 2«cazbo}^lxc add, 2-a^ 
add (2-pq)endine carbcxylic add), Om^ylsetine; O-cAjIseiine, S-tnedQ^cTstBine. S- 
ethylcystdne, S-boizylcystdne^ NH2'CH(CH2CHE^2K!OaH, aliAa-anmohquasoic add, 
NH2-CH(CH2-l<iapdiyl)-COOH, NH2^CH2-^napthylKXX)H, NH2CH(CH2- 
qrclohex^)-OOaH, OT2'<2l(CH2-cyclopenQrI>COQH, NH2<IB[(CH2-cyclolraiyl)-CCX>H, 
Nii2<SCCH2-qrdQscq7l)^^ ttifliumdendnB, md hejaflnorelencine; 

. AA2 is a sulediainUodcBd or unblocked amino add wi^ 
cozifigniatiaQ, or tio chiiality at the c&carixm se 

isoleodne, pucdine, medncnine, meduonine solfmtde, phenylalanine, ttyptophan, glycine, 
serine, doeomne, qrsteme, lytDsine, aspaiagin^ 
aiguiine, faittidhie, phenyl^ycine, beia-alanine, nori^ 

epfinflfl F a mHin e mn' oie add, eiininin^ hydwnypiDKnfc. o mithinft , hfWMMtgtning^ Mr cfty twy 
mft^liy^*^ ^1^^ j^rt^^AhtmnhnryUn ariH, pp^ifnir? nfid gpipcrigfinc cflThonySc 

add), O-mediylserine, 0-ediyIseixne, S^mediykystdne, S-ethyl^stdne, S*ben2ylcystehie, 
NH2<B(CH2CHEQ}-GOaH, alpha«amindiqitanoic add, NH2-CH(CH2-l-naptbyl)-COQEI, 
NH2-CH(CH2^Z-napdiylK!0QH, NH2-Ga(CH2<yclohe3cyl)-COQH, NH2-CH(CH2- 
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cyclopeniyl)<XX>H. NH2<CH(CH2-cycloba9l)-COOH. NH2-CIi(CH2*«ye]opiD|iylKXX)H. 

Rl is sdficted Itani the groiv coDsistii^ Ci^^ 
gKoop aitadttd totbe C|.2oalkyU 8iidCi.20alkyl tvith an attacbed phenyl group substitmed 
withK. 

12. Aoonqxyondofdttfbniiula: 

Mi*AA-NH-CHR2<XK:aO-R 

Ml iqncseDts H. NHa-O, NH2-CS-* NQz-SOa-, X-NH-CO-t 
X-NH-CS-, X2N-CS.. X.NH.SO2*, X2N-SO2-, X-CO-. X<S., X^., X-OCa. or X- 

X is sdeetBd from the gxivp consistfaig of Ci-io aU^l. Cuio fhumalkyl, Ci-io alkyl 
snbstitoied widi J» Cmo finoroalkyl sabstitiiied widi l-acbnantyU 9«fIaovRiyl, piioiyl, 
phayl flitodtnted with K» idi0a^ diaab^^ 

nqdidiyi subsiiiated widi K* napiidiyl disuiisdtnied widi K. naphdiyl trisabsdnited widi K, 
Ci-10 alkyl widi an attached fdienyl group, Cmo aB^l ^ two attached ph^yl gmops, Q. 
10 alky] widi an attached phenyl gnfop solstitiiiBd widi K, and C mo aflcyl widi two attached 
pheqrl groops substituted with K, Ci^iQ all^l widi an attached phenoxy group, and Cmo 
aD^l widi an attached pheooxy group subsdisiBd ^ 
20 JissdeeiedfiPonid»gimipcQiisisdngofbaIogea.CO(X^ 

10 aOcoiy, Cmo aOgflandne. Cm2 diailkylainine, Cmo aO^KKX)-, Cmo aDcyl-O-CO- 
NH-.andCMO^l-S-; 

K is selec t ed fiom the groiqi consisting of halogen, Cj.io ^lAQ pctAooioall^I, 
Ci.io alkoxy, NO2, CN, OH, OP2H, andno. Cj.io alkylaodno. C2.12 dialkylaminOt Ci- 
Cio acyU andCMO alkoxy'^, andCMO 

AA is a side chain blodced or unbhxkni andno acid widi dieL confix 
cOTfiguiation,OTnochiralicr atdie cErcarbon sdeoed from dm poaipcoMtetifig aT a^afri nf 
valine, leuci ne , isoleucine, proiiiw, meddomne. methionine sulfoxide, ^lenylalanxne, 
tryptophan, glycine* serine, threonine, cysteine, tymrine, afipagagiuft^ g^^ nitnf 1. a?rpartic acid> 
glntamie add, lysine, arginine, Usddine, pheoylg^ 
alphMndnobnqrric add,cpsi]oiHuninocapn^ 

homOBipnine, gageosiite. imtolmft l^ariimtyllg nHrf, ?,«^»^rijnfff m i iiw y if^ r^F^ltnif 
acid (2-pq)exidine carboxyltc add), O-medqrhHaine, O-ediyiseiine, S-mediylcystdne, S- 
ctiiylcysieine, S-benzylcystdne, NH2<3J(CH2CHEt2)-COOH, alpha-anunoheptandc arid, 
NH2-CH(CH2-l-napdiyl)-COOH. NH2-CH(CH2-2-napUiyl)^OOH. NH2-CH(CH2- 
<ydohexyl)-OOOIL NH2-CH(CH2-cydopenvlH:OOH, NH2-CH(CH2-cydobutylH:oOIi 
NH2-CHrCH2-cydqpropylK:OOH, trifluorokudne, and hexafluorolettdne: 

R2 repia»nts Ci.g branched and unbianched all^I, Ci^ blanched and unbnndied 
cydized alkyl, or Ci^ biandied and unbiandied fluaroalkyU 
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KissdectedfiomtfaegioupooiisisdngofHi Ci.20^IfC:i.^8lkylwithaito9l 
gmap attsdifid ID teCi.20 alkjfl, andCi.20 all^l 

13. Accm^outtdafthefiDnDid^ 

11%-AA-AA-AA-OOOR 

Ms iqnesflols H, N^CO. NH2-C5-. NI|Z'^-* X-NH-CO-, X2N-G0-, 
X^^, X2N-CS-, X-MH-S02-P XzV-SOi^, X^, X^. X-^0^. or X- 

0-CS-; 

X is selected Gtom tfte gtoop consisting of Q^io aO^lt Cmo QaososSkyU CulO 
snbstitnted ^ffith J, Cuio floozoaa^l sutedttued widi J, l-admantyl, 9-fhioienylt phenyl, 
phayl sobstitmcd with K, pheiyl disubsfiti i i g d > wth K, |tenyl trisnbsdtntgd wiih K, m^Myl, 
napbilQi sobsdtDtBd widi K, naplid^ 
Cmo ^DqtI widi an asacfaed phen^ groiq^ Ci.io iD^l wi^ 
10 all^i widi an aoacfaed phenyl grox^ sobs^^ 
phenyl gcotips snbdinued widi K. Cmo aD^l ^ 
attyl ^fiBx an ilfHilifti phcnosy gronp snbsttailed widi K on the phenoiy gponpg 

T b selected finom die gnmp consisring oTCmo aDcyl. Ci«io flnoroalkyi Cmo ^Ovl 
snbttitntedmdL J, CmO flnoRttlkyl suI»dta!Bd widi J, l-admamyl, 941aoni^ l^ienyi, 
20 phet^lsidisdtated widi K» phenyl disubsdtated with K, phenyl^ 
nq>hdi^ snbsdtnied wiA K, naphdiyl disubsdttted widi K, naph^ 

C2.10 ^^DV^ ™ sotachcd pheir^ groap^ Cmo ^1 

10 aD^I widi an attached pheq^lgioiVsabstimiBd widi Ki and 

phenyl giDops anbsiitiitBd with K; 

J is selected fixmi die gmop consisting of halogen, COCH. 0H» CK, KC^ 
10 aIkD9Qr» Cmo alfylamiK, Cz-u diaOvhunine, Ci-io aUgrl-O-OO, Cmo aOytOCO- 
NH-, and Cmo alkylrS*; 

K is seleeted firom die gxoi^ ccnudsting of hatogen, Cmo ^MO petflnorQaDvI, 
Cmo aOcnqr, N02» CN, CSB, OO2B, aadno^ Ci.io atkybnnino, C2.12 diaOgiainfaiD^ Ci- 
Cio«7l andCMO^lhxngNGO-, andCMO^^-^^ 

AA is a side dian blocked or mibtoded anmo add whfa dieL confi 
configuration, or no dtiialziy at the o&caibon seleeted ten^ 
valine, leccine, isoleucine, proline, mediioninc methionine sulfoxide, phenylalanincp 
iiyiwophan, glycine; serine* tiuconine, qrsteine, tyrosine, aqmagiiie, glstaminei, aqnrdc acid, 
ghnantic add, lysine, arginine, histidhie, pheqr^Jycine, braralanme, nogtcncinc, norvalme, 
aliAarasninobQiyfic add, epsilon-anunocqnolc acid, citndline, hydioxyproline, otniihine, 

add (2rpqKDdioe caibaxylic add), O^nediylseri^ 
edorlqrstdne, S^ensylqrsteme. NH2-CB^ 



SUBSrmnE SHEET 



WO92/12M0 



FCr/US91/0980] 



-7S. 

NH2-CH(CH2-l-naptliyl)-CCX)H, NH2-CH(CH2-2-naptliyl)-COOa NH2-CH(CH2. 
cyclohexylKX)OH, NH2-C3«CH2<yclopeatylKOOH, NH2-CH(CH2-cyclobii^l>OOOH. 
NH2-CH(CH2-cyclopiopyl)-COOH, trifhtorolfincine, and hexafluonleuciiie: 

R is sdecied fkom the paap conriiamg irfB. C2*20 Ci.jo aO^i wUi a phsoyl 
gHMpattdiBdtDifaeCi.7naByLaiidCi-^<)altadwiih 
withK. 

14. Acoiiipoiindof tofonfflito? 

M3-AA'AA-NIK:HR2<X>COOR 
oraphaisiBeeaiieiUDiy eocqrtabtosalt^ whereia 

M3 lepRsenB H. NBs-OO*. NH2*CS>, N%'S02>, X^NBOO-. X2N-C0-, 
X-NH-CS-. X2N-GS-. X-NH-SO2'»X2N-S02.,X-O0'. X-CS-. X-802-.T-4>CCV,orX> 
OCS-; 

X is sdecKd fiom the gnmp coosisdng of Ci.iO alkyl, Ci.io flnoroallyl, Ci.io alk^ 
snbsiiiiited wiA J, Cmo flooroaagrl sabsttttted widi J, l-adnantyl, 9-fliioiaiyl, jriisayl, 
phaqrl iBbidaittd with K, phnyl dsnbttUaiBd wihh ^ 
aqMqr 1 snbsdintBd with K. napbdvl dbabsd^ 

Cmo oil^l widi aa anadiedphaqrl gnmii, Cmo aOcyi widi two attacbed phen^ gcaafi, Ci. 

10 allgri widt an anaehed pheayl 81019 sobsdttied «idi K, andCMO 
phaqrl gioops snbadtDted widi K. Cmo alkyl widi an attached pheaoxy gioop, and Ci.io 
2D aD^lwidianadadiedpheimygioivsDbsdiatedwidiKcmthephenoK^ 

T b adeeted fton die grooqp eanabdng of Cj.io alkyl, CmO flooradkyl, Cmo 
substituted widi J, Cmo i^oreallg'l substituted widi J, l-adnmnqrl, 941naRDyl, jAeoyl, 
phenyl substituted widi K. ^enyl disnbadtnted widi K. phenyl trisnbstitmed widi oqiiidyl. 
nqihdiyl sobstitated widi K, aiqdidvl disubstitmed widi K, naphd^l ttisnbstiaited widi K, 
C2p10 allQrl widi aa attached phenyl ffoap, Cmo iQ^I widi two attached pinyl giaiqn, Ci. 

10 alkyl widi aa attKiiBd pheqrl graop snbsdinted witb K. aad Cmo ^1 widi two lOaelcd 
pheiqri gtoopi aobsiitnted widi K; 

J is selected fiom die groop consisting of halogen, COOH. OH. ON, NO2. N%, Cl. 
10 alkoxy. C^io alkybniae. Cmo dialVyHnninf, CmO aD9H)-C0*, Cmo alkyt-OGO- 
NH>. and Cmo aOcyl-^: 

K is sdeeiBd fiom die groiqi coBistiag of balogo, Cmo al^U Cmo po^^ 
Ci.io alkoxy, NO2, CN. OH, CO2H. andnob Ci.io alkylaatiao^ C2.12 diaOcylaniiao, C}- 
Cio acyi. sad Cmo a]koxy*CO>, and Ci.io aOc^^; 

AA is a side chain bhxked or unblocked amino add widi die L configBntian, D 
configuration, or no chiiality at die Opcaiboa selected frimi dw greap contisdng of da^ 
valine, leucine, isolendne. proline, aedrionine. mednonine aulftadtte, phwiy iitijwifnf . 
trypusphan, glycine, saiae, daeoniBe. cysteiae. tyroaine. asparagiiie, ginnm^ fn», aapintc acid, 
glutanrie acid, ^irsine. arginine. MstidiDe, ^leivlglycin^ beiMlaniB^ 
atptoanriaobniwic add. ensikaMBBinocaoioie arid, dimlliiie. kvOmtyp^i^, nfch^. 
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honic«giniBe»saiB05inc,indQ^ 

^mA p4^imfiiie cathMyiie acMI. Omethybcpae. 0-etolsmde. Swetfaylcwtdnc 

etfaylcysldiie, S-bocyteystdne. NH2-CH(!CH2CQEt2>CDOH» alpha-aoiiBoheptanoic add, 

NH2-CH(eH2-l-iiapthjlKXX5H, NH2-CH{qi2-2-iiapthylKXXJa NH2^CH2- 

5 cydbtexyiH^ 

NH2<:E{CH2-(7Cl0ptop}i)<XX}Ht tnflaomleucine,andbexa£hion^^ 

cydgeddkyUorCi^ghrochcdiindunhtBitthfidftiot^^ 
R is sdeetfid film the grasp consxstiiig of Ci^^ 
10 gamp9m±oilDibcCiJ20^B[^9BiCiJ2Q 
with K. 

IS. AecmvoiindofihefiBnnnla: 

nr n phflnnf iT"*****"y "^'^T^ahte gaitL wfagfcni 
15 M3 represents a NH2-a>-, NH2rCS-. NH2-S02-, XjN-CO-, 

XJ«-CS-t X2N^, X-NH*S02-. XiN-SOl-p X-CO-p X-CS-, X-S02*» T-O-CX)-. or X- 
OCS^; 

X Is sdeciBd fkoni the grasp camdsiiog <tf Cmq allgrlt Q-iO fbraradkyl, Cmo alkyl 
iiibgti m*rl with J« Ci-io fluoroelkyl sabstitiitcd with J, l-admantylt 9-fiuinayl, phei^U 
20 phenyl sobstitaied with phet^ disubstituted widi K, phenyl tiisub stitoted with K, asqphd^lt 

naphriql miblitrM*^ ^1 nuphthyl dknhgtitnted with naphlfayl trisnbgrimied with 

Cmo aDcyl with an anadifid phenyl granp. Cmo alkyi wiA two attadied pheiQrl groqn, Ci. 

10 alkyi with an attached pfaei^ gioiqi sobstitoted wiA K> and C^^ 

phenyl granps siAsdnited widi K. Cmo aB^ with an attach 
25 alkyl with an attached phen^graupsobstitutBd with Kcndtepheo^ 

T is selected fiom die poop ctnsistmg of Ci-io aO^It Ci-io flnoioalkyU Cmo alkyl 

substimted with J, Ci.io flm&oalkyl snbstimted with J, l-admantyU 9-flnoienyU {toiyl, 

phmyl CTfrsritimwf ^, ph«iyi ifimhathiiieA wirit phenyl trimhaihited with K, naphthy!^ 

nnphfliyl fmtffi!^>*r* «^ miphtfiyl iBmhMiintBd wilh K, nqMyl trianharintiftrt wiA 
30 C2^i08ll7l Vidian attached phenyl gniiqs Cmo aOcyl WiA two a^ 

10 alkyl widi an asaehed phoiyl gtoqi sobsdnitBd widi K. a^ 

jdiBi^ grains sttbAinttd with E; 

J is selKted fiom the groop ccmsistmg of hal%en« COOR, OS. CN. NO2, NH2» C i- 

10 alkoxy. Cmo angrlaniine» C2^i2 diaDQritendne, Cmo alkykO*GO-, Ci-io aDcyl-O-OO* 
35 NH*. and Ci^io alkyl*S-: 

K is selected from the group coosistmg of halogen, Cj^io alkyl, Ci.io petfltioioaDgrl, 

C|40 CN, OH, Cp2Ht annno, Ci^io alkjiainuio, C2.12 diaU^lamino. C|- 

Cio aqrl andCMO aHfloy-OO-t andCMo alkyl-S-; 
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M is a side duin blocked or nnblodBBd anbio acid with the L canfiga^^ 
conflgmariau or no cMnllQr at the otrcarbon tdected ftom die grotip consisting of ni^^, 
vaH n w, te oc in e, i s o hwcinc. proMne. m ef Wo n irn i nediioBiiiB mMMdde.piM!ny i«i»«fa,y 
tryptophan, glydnc, serine, ttireoaine. cysteine, tyiorine. aawraBiiie. ^duiamiiiB, ypunic arid. 
5 glaanic add, lysine, argfaiine, Msddinfe phenv Wydae. bete.alaiiiae. norteiie^B^ nfflfyK,,., 
alpfaa-aniBobngnk add. qBiloa-andnocapioic acid, d 

honoaiBimne, saico dn e. im lo lfn B 2-cartwxyUc add, ^wrririhwrar totylie add. pi p««Kn<r 
add a-l#6ridiiiBCBibag(ylfe addX Owdgrtserio^ 

edqricysidne, S-lieniylcyBldne^NH2-CH(C3i2qHE^^^ alpha-ainiiiohqwaiiofc add, 
10 NH2-CR(CH2-l-oapdiyl>C(X3H.NH2-CH(CH24-aap% 

cydohexylHXm NHj^CHi^ydopeirtylKOaH. NH2-CH(CH2-cydobiuylHXWH. 
NH2-CR(CH2-qnBloptopyl)-GOQK. triflnoroleadne, and hexafluoiOleacine;; 

b a side dain blodnl or anUodced ainino add widi die L ccofignndaa, D 

eoBfigoadon. or ao ddialiiy at die OMaiboa sdeeted fioni d^ 
15 i801aidi»,iittddodne.iiieddoninesstfbxide,pfaenylaI^^ 

dneoninB. cvsieiBg. tymsfaia, mpatagiwe, ^ agimfc add, glBtanric aciri^ lyfhlff, 

Biginine, bistidnie, lAoiylglycine, beta-alanine. 

^silon-aniiitocaiiroic odd, dttuIUne, hydroaypidine, 

iadaiine^eall»lqdie add. 24nddIheeaib0RyIIe add, pi^^ 
20 arid>,04iietfvl8erii»,0^1a8rine,S-inediylcy8tB^ 

NH2-CH(CH2CBB2)-COOH. alpha-aminoheptanoic acid. NHj^^KCHj-l-napdiylKOaj, 

NH2<H(CH2-2Miapthyl)-COOa NH2^CH2-cyclohexylKOOa NH2-^^ 

cyclopenQrlKXXlH. NHrCH(CH2<ydobutylHXX}H. NH2<3KCH2-cydopiopylK»aEI. 

'^"""'widfWt and '"***flH** ^ 1w F'Hiif; 

25 R*»"^«rf«mmd>BgWBpcoi»i8diigcrfH,Ci.2odIqrl,Ci.2oaIl5ylwi^ 

group attached 10 d» Ci.20 alkji aadCi.20 aDqrl widi an atached phe^ 
widiK. 

16* A cofl^ioiinil of the fimnulss 
Mi-AA-CQO-R 
30 orapiiaaiiaGentiealtyttC9tBUB8alt.whenb 

Ml repiesents H, HBjrCO: NH^CS-, NH2-S02-, X-NH-CO-, X2N<»-, 
X-NH^ X2N.CS-, X^.S02-. X2N-SO2-, Y<Xi-, X<3-, X.SO^. X-OCO-. « X- 
OCS-: 

X is selected fiem die group consisdng of Cmo alkyU Cmo fluoioalkyl, Ci-io alkyl 
35 snbsdoued widi J, Cue flnoroallqrl substitoted widj J, l-adnantyl, 9-fluoienyl. phenyl, 
phenyl sobitimted with K. phenyl disobstitDted widi K, phenyl trisabsiitatBd with K, naphthyl. 

naphdiyi sabsdtttted widi K. napltthyl disnbsdtnied widi K, n^hdyl trisitbstitatBd wi^ 
Cl-lO allcyl widi an attached phenyl group, Ci-io alkyl widi two attached phenyl grains, Ci. 

10 alkyl widi an attadied phenyl 9019 sttbstitatBd widi K. and Ci.io aOgrl iridi ti^ 
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phenyl|roup«subaiiwedwidiK.Ci.ioaIkyIwiibaBa^^ - 
alkyl wiA an Mtaeheditoojty group SBbsttatod wto 

Y ia w irrv r* ««« P™P caiaisdiui of Cfrio dkyi. Cmo flmMoalkyl. CmO aBtyl 
sub8tiintBdwiibJXl-10fl«w»«"^^«*"»'>^ l-adnanvUS-fluoreiiyl, phenyl 
5 siib8iitiitedwiihK.phenyldbubstiotfedwitfaK.ph8^^ 

rainir«^ naphthvl disnbaitBtBd wiA K. tt^iflq^ triwblrimtfi i l with K, Ct- 

10nliTlTiiMiin«tr-^ r''*^ B'™'^^-^^ 
alkyl wiih an aoached phavJ prop 
pinqri gRnips substttnted wiib K; 
10 J is sdeciBdfiomifae group consisting of halogen, 

l0alto»y,Ci.l0aJM»ni«,C2.12<U"Ikyi«o^ 

NH-,aBdCi.ioaIkyl-S.; 

Kli ideeto4lkomiteiWBp coMliiins of halogen, Ci.io alkyU Ci.^^ 

d-io altoxy. N02. OH, OH. CO2H. amino, Cmo alkylanuno, C2.12 daHg^laniino. Ci- 
15 Cioacyi,andCi40«Il««H»-.aiidCi-ioalkyI-S-; 

AA is a side chain blocked or noUockBd amao add wifli the L canfigan^ 

gonfiguxaioii.oroochiialiiyatthBO«booadeeiBdfiwnihBgB»V 
TnHnr Imrir-, p mHwft imHrin mae. medtoune nlferide. phenylalanine^ 

Byptophaiw glycine, serine, thteonin^ (ystetee. ty^^ 
20 gtaianrfc add. lysine. arghiine,histidine,phejvlglycine,bctew^^ 

airhB -""<"''« 'Mt?«e add. ensitaManinocapiric add, dwOline. tydnwy pioiine. omifldne. 

I„anoaigininc.8aa»Bine,inddhie2.cai^ 

add a-piperidiBecail«Kyac aciWb 0«ediyteii^ 

ed9liy8i8ine,S^iBniyfc98idne,N^^CH(ra alpha-aminobeptanoic add. 

25 NH>CH(a^^-l^^aIWhyIKOOH,^ra2•<3^(CH2-2.napthyl>CC^^ 
cyctohexyl)^aNH2^CH2H7dopenvl)<X^ 
NH2-CE!(CS2-<7Ctopiqiyl)-COOH. Iriflnoioteudne, and henflmidEadne: 

Ris ifH^ ft«ni die } {iuiip t miisiMin gofH:Ci.3mallgrl.Ci.20 alkyl widtapheayl 

gB,q,aaachBdtotheCi.20Blkyl,aBdCi.20«D9lwi*w«"»^ 
30 widiE. 
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rriaUa 1-16 read on a diversity of distinct inventions depending 
upon the structure of the compounds being claims. In general the 
claUs read on compounds of the formula 

Distinct isventions are represented by compounds of 

K, Groups I-xm wherein n-1, R-SRjR,- Is a heterocyclic 

amino acid and 

I. M Is hydrogen. 

n. M is Xj-Jf-CG- Wenj» 1 i» » » irif '-*^ v ^' ' 
TII . M is " '-'^ ' **» X U HfWti tt iJ 

• Of H aJ 5 •• -*• » 

••»»wl9 K 1«T TO 1 U ml V tt!l rttetlWtrf flW rti itte I U If irtl 
tttaititei diJJ w M WUri i« «f9i|» I. H » H! Ml *mKS-, 

or irjloj »stotJw»i •! W s-' » ^"^^ is iwji I. - . « if »«1 » :* » * - 
VII. M is X2-S-8O2- •■»tettlil'ji»t«!elle-r 

vxil . M la " »» « ' ^ ^ ' ^* " •* ^ ■* *^ 

**'* 

IX. M is - «» ^ """"^^ ^ 

lorlT, ■ 



TV. H is 
V. M Is 
VI. M Is 



X. M is 
!tl. M is 



••«i«CB«i « tan ! li jnl«i tn'.si! s*stiwsi ilW id tie *.t»ef l :.- 
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XII. 
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X-CO- 


•«V«rtt« 1 •« y-t tqiVif Ml ? U 1 ?r s- . 


XIII. 
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Is 
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lAtntr I :» ijMiiil iH S >> a v «■ . 


XIV. 
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Is 
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Mh^rtit t ;» !V.if«!l irf « 1* •> « r- . 


XV. 
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is 
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I'ttorvlt I is inl "-t in'* Hltlitalal iVtf, Mi S ;l i- 4.' T , 


XVI. 
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IB 




a 




XVII. 


M 


18 


X- 


■SO— 

7* 


<iAiffS! I :( S V iri?;!.-' , 


XVIII. 
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la 
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lilferfil I li riBtlf" . 


XIX. 
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la 
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^ileteii X it UiKHirt , 


XX. 
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is 
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(iktnlf I it itfi or ir)i iniiiliUte! ilifi' , 
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Is 
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10 


X-OoCG- fOmhl 'iilKWItlitMii'aiKV, 


XXIII. 
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l8 




N 




XXIV. 


M 


Is 
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(iltrai I •! finrar! vAiUiitV, 


XXV. 
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Is 
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I u \n\ It ml lAitit^ii lUi't iiH u ) 11 n , 


XX\T. 


M 


Is 




M 




B. 


Groups 


XXVII-LIT wherein n«l, R>NR}R|r Is an 



amino add and H Is as defined in Groups I-XXVI respectively. 

Ce Groups IiIII-L3QCVIII wherein n»l, R«NRjR|r is a cyclic 
anino acid and M is as defined in Groups J-^KXVJ respeotiveSy » 

D. Groups LXXIX-CIV wherein n»l, R^^NRjRf, AA Is an acyclic 
asino acid and M Is as defined in Groups I<*XXVI respectively # 

B. Groups CV-CX3CX wherein ns2, RaNR}R|, at least one AA is a 
heterocyclic amino acid and M is as defined in Groups X-.XX\'I 
respectlvelyf 
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F. Groups CXXXI-CtVI wherein n=2. B'SRiR., at least one AX Is 
an aromatic aalno acid and the other AA'e are not heterocyclic and 
M 18 ae defined in Groups l-XSVl respectively, 

6. Groups CLVIT-CLXmr wherein n-2, R=NR,R4, at least one AA 
is a cyclic amino add and the other AA's are not heterocyclic or 
aromatic and M is as defined in Groups I-mT respectively. 

H. Groups CLXmil-CCVTII vhereln n=2. R^NRiR^. AA is an 
acyclic aioino acid and the other AA is not beterocvclic, aromatic 
or cyclic and M is as defined In Groups I-XXVI respectively. 

T. Groups CCIX-CCmiV wherein n»3, R-NR^R^, at least one AA 
is a heterocyclic amino add and M is as defined in Groups I-XXVT 
respectively; , 

J. Groups CCXSSV-CCLX wherein n=3, R-KR^Ri, at least one AA.is 
an aronatlc amino add and the other AA'e are not heterocyclic and 
X la as defined In Groups I-XXVI respectively, 

K. Groups CCLXI-CCUDKVI wherein n»3, R»NR,R4, at least one AA 
is a cydlc amino add and the other AA'e are not heterocyclic or 
aromatic and M is as defined In Groups X-mi respectively, 

L. Groups CCLXXmi-CCCXIT wherein n»3, R-NBiRi. at least one 
AA is an acyclic amino acid and the other AA's are not 
heterocyclic, aromatic or cyclic and M Is as defined in Groups I- 

XXVI respectively, 

M. Groups CCCXIII-CCC2C0CV1TT fcherein n«4, R=»RjRt, at least one 
AA is a heterocyclic amino add and M is as defined in Groups T- 
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X3^'I reflipectlyely, 

N. Grpiips cccmix-ccctxiv wherein n«4; R-NltiR;, flt Uaet ^oniis 
AA ia an aromatic amino acid $nd the other AA'a are iidt 
heterocyclic and M is as defined in Croupe I-XXVl reapecitivelyr 

0. Groupa CCCXLV-CCCXC wherein n^i, R«NRiR|/ et least one AA 
it a cyclic amino acid and the other AA*e ar« not heterocyclic, or 
arcmatio and M la ae defined In Groupa IrXXVX reepeotlvely,?,' 

?. Grbups CCCXCtrCNXVT wherein ii«4, R"NR)R;» at least one AA 
la an acyclic amino aoid and the other AA^e are hoi heterocyclic ^ i 
arpmatic or cyclic and M Is as defined In Grbups I-XX^ 

Qa Groups CMXVII-CMXLII vhoreln nolt R « or an astir 
moiety^ AA la a hsterooycllc amino acid aii<i M is as deifihad In 
Groups respectively r 

Groups CMXLtll-CHLXVlII ithereln n«l* Vi ^:-<itl or an 6i|ter 
tDoietyv^ Is an arcnaatic anlno acid and N la ais defined In G^^ 
T-XXVI respectively f 

8. Groups CHLXIX-CMXCIV wherein n^i, R » h)H or an faster 
nolety, AA is a cyclic amino acid and M is as defined in :Groui>i^ r>r 
XXrt reepecttvelyf 

T. Groups CMXCV-*MX}C vherein nel'i R » or ah ester moiety, 
AA is an acyclic amino acid and N is as defined in Groups jl^xi^^ 
respectively, X ' 

Ue Groups MXJtl-MXLVI vherein tt«2,. R « --OH or an ester mbltetyr: 
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at leaet one le a heterocyclic amloo add and M la ae defined in 
Groups I-sm ireepectlvelY* 

V. oroupe mviI-Hmil Mhereln n»2, R - -OH or *tt eeter 
nolety. at leaet one AA la an aromatic amino add and the other 
AA'a are not heterocyclic and H ie ae defined in Groups I-X3tVI 
respectively, 

W. Groups MUOtlll-iKCTITI wherein n=2, R = -OH or an eater 
moiety, at leaet one AA ie a cyclic amino add and the other AA'e 
are not heterocyclic or aroeatle and M la ae defined in Groupe I- 

XXVI respectively, 

X. Groupe MXCIX-^lCXXrv iiherela n»a, R » -OH or an eeter 
moiety, AA la an acyclic amino add and the other AA Is not 
heterocyclic, aromatic or cyclib and M la as defined in Groupe I- 

XXVI respectively, 

Y. Groups MCXXV-MCL wherein n=3, R » -OH or an eater moiety, 
at least one AA Is a heterocyclic amino add and M Is as defined In 
Groups I-XXVI respectively, 

Z. Groups MCLl-MCLJDWI wherein n=3. R - -OR or an eeter 
moiety, at leaet one AA la an aromatic amino add and the other 
AA's are not heterocyclic and M is as defined in Groups I-XXVI 
reepectlvely, 

AA. Groupa MCIJCSVII-^CCII therein n-3, R - -OH or an ester 
moiety, at least one AA is a cyclic amino add and the other AA'a 
are not heterocyclic or aromatic and M is as deflnwi In Groups I- 
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X3CVI respectively, 

BB. Croupe MCCIII-MCCmill wherein na3, R s -oh or an ester 
moiety, at least one AA is an acyclic anino add and the other AA's 
are not hetecocycllc, aromatic or cyclic and M is as de£ined in 
Groupa J-'XSVT respectively, 

CC. Groups MCCmX-MCCLIV wherein n=4, R » -OH or an ester 
Boiety, at least one AA Is a heterocyclic amino add and M is as 
defined in Croupe I-XXVI reepectlvely t 

DD* aroupe HCCLV-MCcmX wherein n=4, R » -OH or an ester 
moiety, at least one ^A Is an aromatic amino acid and the other 
AA's are not heterocyclic and M le as defined in Groups I-XXVT 
respectively p 

EE. Groups MCCLXXXI-MCCCVI wherein na4, 8 « -OH or an ester 
moiety, at least one AA is a cyclic amino acid and the other AA's 
are not heterocyclic or aromatic and M Is as defined In Groups I- 
XXVT respectively, 

FP. Groups MCCCVII-MCCCXXXII wherein n^4f R « -OH or an ester 
moiety, at least one AA is an acyclic amino acid and the other AA's 
are not heterocyclic, aromatic or cyclic and M Is as defined in 
Groups I-XXVI respectively. 

As set forth above, Group I Is not the first appearing 
invention. The above order was used to set forth the distinct 
Inventions in a systematic way and not In the order that the 
inventions appear in the claims. The first appearing Invention in 
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claU 1 would correspond to the compounds wherein n=2. R^NRjR,. at 
least one AA is an acyclic amino add and the other AA'e are not 
heterocyclic, aromatic or cyclic and M is hydrooen which are 
compounds falling with Group CLmill. The International search 
has been established on this Invention. 
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